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It would ill become me to difmifs thefe Volumes from my liands without acknow* 
iedging that, from many of the moft valuable difquiiitiops which they contain, I can? 
claim n& other merit than that of having i^fhered them into the world. 

Those who have read, and who underftand, the articles in the Encyclopaedia Rri- 
tanntca, which were furnifhed by Profeflor Robifon of Edinburgh, can hardly need to 
be informed, that to the fame eminent philofopher 1 am indebted for the valuable ar- 
ticles Arch, AsTRo»oMy, Carmntry, Centre, Dynamics^ Electricity, Impul- 
sion, Involution flijrf Evolution of Curves^ Machinery, . Magnetism, Mecha- 
Kics, Percussion, Piano- For^^, CenCrf ^ Position^ TEMPtRAMENT in Mujic^. 
Thunder, Mufecal Trumpet, Tschirnhaus, and Watchwork^ in this Supplement. 
Of a friend and co^adjutor, whofe reputation is fo well eftablilhed as Dr Robifon's, I 
am proud to fay, that, while 1 looked up to him, during the progress of this Work, as 
to ray mailer in mathematical and phyiical fcicnce, 1 found him ever ready to fupport,. 
with all his abilities, thofe great principles of religion, morality, and focial order, wh;ch> 
I felt it my own duty to maintaku 

To Thomas Thomfon, M. D. of Edinburgh, a man of like principles, I am indebted 
for the beaotifui articles Chemistry, Mineralogy, and Vegetable^ Animal^ and Dyeing 
Substances; of which it is needlefs for me to fay any thing, fince the Public feems to 
be fully fatisfied thai tbey prove thedr author eminently qualified to teach the fcience 
ofchemiftry. 

The acoount of the French Revolution, and of the wars which it has occafioned,- 
has been continued in this Supplement by the fame Gentlemen by whom that account 
was begun in the Encyclopaedia ; and, owing to the caufe aifigned in the article, pro- 
bably with the ^loe merits and the fame de£edts». 

My thanks are due to Dr William Wright for his continued kindnefs in communis 
eating much curious botanical information : and to Mr ProfeiTor Playfair of the uni- 
verfity of Edinburgh^ for lending bis afiiftance, occafionaUy, in the mathematical de- 
jpartment ; and for writing one beautiful article in that fcience^ which is noticed as his 
in the order of the alphabet. 

'Ik compiling this Supplement, I have made very liberal ufe of the moft refpedable - 
literary and fcientific journals, both foreign and domeftic ; of all the late accounts off 
travels and voyages of difcovery, which have obtained^ or feem indeed to.deferve, the 
regard of the Public y of different and oppofite works on the French revolution, and 
•*what are «mpbatacaUy called French principlts; and even of the moft approved Dic- 
tionaries, fcientific and- biographical. From no Diiftionary, however, have 1 taken,. 
without acknowledgment, any articles, except fuch as are floating everywhere on the 
^face of fcience, and are the property, therefore,, of no living author*. 

Atte* all my labour and induftry, which, whatever be thought of my other merit?,, 
I am confcioos have been gveat, no man can be more feniible than my felt, that the 
£ncyclop^ia Britannica, eVen with the addition of this Supplement, is ftill imperfed. 
It would continue to be fo, were another Supplement added to this by the moft learn- 
ed and laborious man on earth ; for perfection feems to be iocompatiblie with the nature. 
of works cottftrudted on fuch a plan,, and embracing fuch a variety of fubjeds. 
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vi ADVERTISEMENT. 

No candid reader will* fuppofe that, by expreffing myfelf thus, I mean to crnftire 
the plan of the Encyclopaedia Britannica in particular; for, to the general excellence 
of that plan 1 have elfewhere borne my teftiraony, which I have yet feen no reafon to 
vetrad. Experience has indeed led me to think, that it is fufceptible of iudh improve- 
ments as would enable the principal Editor to carry the work nearer to perfedion, even 
with lefs trouble to himfelf ; but the purchafers of the third edition and this Supple- 
ment need not regret the want of thofe improvements, for they are fuch as few would 
difcern, who have not paid the fame attention that 1 have done to didtionaries of arts, 
fciences, and literature. 

Before I take leave of the reader, I muft account for the omiflion of one or two 
articles (chiefly biographical) which I had given him reafon to expert in thefe vo- 
lumes. It was my intention at firft to introduce into the Supplement articles on 
every fubjefl which had been admitted into the Encyclopaedia itfelf ; and hence in the 
firft fnpplementary volume will be found biographical iketches of men whofe charac- 
ters, though in fome refpedts remarkable, fiave very little connection with fciencet 
arts, or literature. From this part of the original plan I was foon obliged to deviate. 
So many applications were made to roe to infert accounts of perfons who, whatever may 
have been their private virtues, were, never heard of in the republic of letters, that I 
was under the neceflity of excluding from the fecond volume the lives of ali fuch 
as had not either been themfelves eminent in literature, or in fome liberal art or 
fcience, or been confpicuous as the patrons of fcience, arts, and literature^ in otherl« 
Hence the omiflion of the life referred to from Aubionx in the firft volume, and of 
one or two others to which references are made in the fame way. The life of Mr 
Jair^es Hay Beat tie of Aberdeen, whofe originality of genius, ardent love of virtue, 
and early and extenfive attainments in fcience and literature, raife him almoft to the 
eminence of BAKR£Ti£R,of li^hom we have fo pathetic an account from the pen of John- 
ibn, I omitted with regret ; but I thought not myfelf authorized to publifti what his 
father had then only diftributed among a few particular friends. For the omiflion of 
the life of Soame Jenyns I can make no apology : it was the confequence of forgetful- 
nefs. 

For the errors of theCe two volumes, whether typographical or of a nature more im- 
portant, I have perhaps no occaiion to folicit greater indulgence than will be volun- 
tarily extended to me by a generous public The progrefs, however, of fcience, and 
of the revolutionary events in Europe, has been fuch, lince great part of them was 
printed, that I muft requeft the reader, in juftice to myfelf, to proceed direftly from 
the article Galvanism to Torp£Do, and from Revolution to the life of Marflial 

SUWOROW. 

Under the title Translatiok, both in the Encyclopaedia and in the Supplement, 
exprefiions are made ufe of, which may lead the reader to fuppofe that Mr Frafer 
Tytler was indebted for the general laws of the art, which he fo ably illuftrates, to 
Dr Campbell's Preliminary Diflertations to bis Tranflation of the Gofpels. It is but 
juftice to declare my perfeA convidion, as it was that of Dr Campbell himfelf, that 
Mr Tytler and he were equally intitled to the merit of having difcovered thofe laws ; 
and that however coincident in opinion, neither of them, when compofing their feparate 
works, had the fmalleft fufpicion that the other had ever^mployed his thoughts on the 
fubjedi. The only difference feems to have been in the n>ode of their difcovery : Mr 
Tytler having deduced the laws of the art by regular analytical inference from his own 
defcription of a perfect tranflation ;. whereas Dr Campbell appears to have fortunately 
difcovered them without that procefs of deduction. 
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Tncremem, INCREMENT, is the fmall increaTc of a variable 
f ndctcrmi- J^ quantity. Newton, in hU Treatife on Fluxions, 
""*" calls thefc by the name Momenta ; and obfcrves, that 
they are proportional to the velocity or rate of incre'ife 
of the flowing or variable quantiticft in an indefinitely 
fmall time. He denotes them by fubjoiningr a cypher o 
to the flowing quantity Whofe moment or increment it 
is ; thus, *o the moment of x. In the doflrinc of In- 
crements, by Dr Brooke Taylor and Mr Emerfon, 
they arc denoted by points below the variable quanti- 
ties ; as f- Some have alfo denoted them by accents 
underneath the letter, as x ; but it is now more ufual 

to expre^ them by accents over the fame letter ; as «. 

Method of INCREMENTS, a branch of Analy- 
tics, in which a calculus is founded on the properties of 
the fucceflive values of valuable quantities, and their 
differences or increments. 

The inventor of the method of increments was the 
learned Dr Taylor, who^ in the year 1715, pubUfted 
a treatife upon it ; and afterwards gave fomc farther 
account and explication of it in the Philof. Tranf. as 
applied to the finding of the fums of feries. And another 
ingenious and eafy treatife on the fame, was publilhed 
by Mr Emerfon, in the year 1763. The method is 
nearly allied to Newton's DoArine of Fluxions, and 
arifrs out of it. Alio the Differential method of Mr 
Stirling, which he applies to the iummation and inter- 
polation of feries, is of the' fame nature as the method 
of incremepts, hut not fo general and extenfive. 

INDETERMINATE PaoBtEM. Sec Algebra, 
part I Chap. VI. Encjch 

Diophantus was the firH writer on indetermiaate 
problems, which, after the publication of his work in 
1 62 1 by Bachet, employed much of the time of 
the mod celebrated mathematicians in Europe. Af> 
terwards fuch problems were negleflcd as Bfrlefs, 
till the public attention was again drawn to them by 
Euler and la Qrange. The exaoxple of fuch men was 
followed by Mr John Leflie, a very eminent and felf- 
taught mathematician ; who, in the fecond vol. of the 
IVanfadions of the, Royal Society of Kdinburgh,. hr.s 
pul>li(hedan ingenious pa per on iudc^terminfite piUblcms, 
rcfolvin^ them fey. a new and general principle. ** The 
doftrine-of indeterminate equations, (fays Mr Leflie) 
has been feldom treated in a form equally, fyi^matic 

SvfPi*. Vol. It. Part I. 
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with the other parts of algebra. The folutions common- bidetermi- 
ly given are devoid of uniformity, and often require a va- "^'^» 
ricty of affumptions. The objeA of this paper is to hiduaioiu 
refolve the complicated exprefiions which we obtain in ' ' 
the folution of indeterminate problems, into fiinple 
equations, and to do fo, without framing a number of 
affumptions, by help ofafingle principle, which, though 
extremely fimple, admits of a very extenfive applica* 
tion. V 

** Let A X B be any compound quantity equal to 
another, C X D, and let m be any rational number af- 
fumed at pleafure ; it is manifeil that, taking equimuU 
tiples, A X m B = C X ^ D. If, therefore, we fup- 
pofe that A r= mD, it muft follow that mB = C, or 

C 

B = — i Thus two equations of a lower dimenfion 

are obtained. If thcfe be capable of farther decompo- 
fition, we may effume the multiples n and/, and form 
four equations fijll more fimple. By the repeated ap- 
plication of this principle, an higher equation, admitting 
of divifors, will be refolved into thofe of the firil order, 
the number of which \^ill be one greater than that of 
the rr.ultiples affumed.** 

For example, re fuming the problem at firfl given, 
vis. to find two rational numbers, the difRerence of the 
fquares of which fhall be a given number. Let the 
given number be the produdl of ^ and b 5 then by hy- 
pothtfis, X* — y* =; ah ; but thefe compound quantities 
admit of an eaiy rcfolution, for x -^ y Xx — jr=s 
tf X i. If, therefore, we fuppofe x -j- J' = «w, wc 

^ b 

fhall obtain x — y^=^'Zl ; where m is arbitrary, and if 

rational, x andjr mufl alfo be rational. Hence the 

refolution of thefe two equations ^ives the values of » 

andjr, the numbers fought, in terms of m ; viz. 

m*a -f ^ nfla — b 

X = — — and » = 

2m ' -^ tm . 

INDUCTION, in logic, is that procefs of the un* 
derflanding by which from a number of ^r//ff///}r truths 
perceived' by fimple apprehenfton; and diligently compa« 
rcdtoge*hfer, wc infer another truth which is always 
general and fontetimes univerfaL It is perhaps neediefs 
to obfervc, thit in the procefs of indudioA the truths 
to be compared mufl be of the fame kind, or relate to 
ohjedi having a £*milar nature ; for the mercfl tyro in' 

A fcieocc 
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Indu&ion. fciencc knows that phy ileal truths cannot he compared 
• with moral tiiiths, nor the truths of pure mathematics 
w^th either. 

That the method of indu6^ion is a jufl logic, has 
been fufficiently evinced elfewhete (fee Logic, txtt 
II L chap. V. and Philosophy, n® 73 — 78. Encycl.)^ 
and is now indeed generally admitted. It is even ad- 
mitted by Britifh philofophers to be the only method 
of reafoning by wtitch any progrefs (2an be made fn the 
phy fical fcien^s ;• for the bws cf Nature can be' difcover-' 
ed only by accurate experiments, and by carefully noting 
the agreements and the differences, however minute, 
which are thus found among the phenomena apparently 
fimilar. It is not, however, commonly (aid that Induce 
lion is the method of reafoning einptofyerf fff tfie m^the-^ 
maticians ; and the writer of this article long thought, 
with others, that in pure geometry the reafoning is 
ftri6Uy fyUogl/iital. MatA^e fiefle6^ion, however, has 
•Appendsled him to doubt, with Dod^or Rfid*^ the mith of the 
*! *^A generally received opinion^ to donbt even whether by 
^tB4 HiS»' categorical fyllogifms any thinr whatever can be -proved. 
9j9fMtm, To the idolaters of Ariilotle we are perfectly aware 
that this will appear an extravagant paradox ; but to the 
votaries of truth, we do not defpair of making it very 
evident, that for fuch doubts there \% fome foimdationr. 
, We are led into this dffquitition to counteracl^ in fome 
Jcgree, what we think the pernicious tendency oF the 
philofophy of Kant, which attempts haire been lately 
made to introduce into this country^ Of this philofo- 
phy we fhall endeavour tagive fomething.like a diilind 
view in the proper place. It is'fuificient to obferve 
icrcy chat it re (la upon the hypothe(2S» thac ^ we are in 

CfTeffion o^ certain notions a friori, which are abfo- 
ely mkpendent efall expitienet^ althoflgii the oi^efh tf 
experience corrcfpond with them.; and which are dillin- 
guifhed by necejity and ftriift iml'oerfaVuyV Thefe innate 
and ^univerfal notions, Kant confiders as a iil ol cale^ 
^ories, from which is to be deduced all fuch knowledge 
m deferves the name of fcience ; and he talks, of couric, 
dr at feaft h's Engliih franOators reprtrfent him talking^ 
with great contempt, of induftive reafoning, and fublli* 
tuting fyllogiftic demonitration in its flead« 

As his categories are riot familiar to our readers, we 
fBall, in this place, examine fyllogifm* connefled with- 
tXit categories of Aiif!otle, which arc a&leaft more in- 
tielligible than thofe of Kant, and which, being likewife 
^neral notions^ mult, in argument, be managed in. the 
lame way'. Now the flmdamcncal axiom upon which 
^^ry categorical fyllogtfm refts, is the welt known pro- 
HofKion, which affirms, that ** whatever may be predi* 
cated of a whole genui^ may be predicated of every jj>f- 
£io and oC cvety indhstdkal comprdieAded under that 
gttkM%** Hliia 18' indeed an undoubt^ truth ; bitc it 
cannot coiiftitute a £ound«(Cion fur re^onin^ f^om the 
genus to the Jpeciei or the imUviJuaJ; becaul^ we cannot 
poflibly know what can be predicated of xhegentu till 
we- know' what- can be' predicated of aH the indiw duals 
rsAgysd umder it.. Indeed it ia only by afoertaining, 
through the medium of indu^lion, what can be predi- 
oated, and what not, of a. mimber of individuals, that 
we come to form fach notions at tbofe ofgeoeta and 
Jpeeiitt aod therefore, in a fylkigiiin fbidty categorical; 
the propofitiooa, which o^nfiitute the framfes^ and are 
fakea lor granted, are thofe sdone which aire capable oi^ 
yroof ;.. whilft the conclufiooy. which the logician pre* 
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teihlff to dembfiftrate, mufl be evident ta intuit ton or Kndu^lonfr 
experience, otherwife the ^remifes could not be known 
to be true. The analyfls of a few fyllogifms will make 
this apparent to every reader. 

Dr Wallis, who, to an intimate acquaintance with 
the Ariftotelian logic, added much mathematical and 
phyfical knowledge, gives the following fyllogifm as a 
perfect example of this mode of reafoning in the firit 
figure, to* which it is known that all the other figures 
may be redciced ^-^ 

Omne animal eft fenfu pr^tUtum. 
Socrates eft animal. Ergo 
Socratet t^ fenfu pnedittu. 

H^(f fhc pwpoGtiini to be demonft rated is, that So- 
crates is endowed with fenfe ; and the propofitious af- 
fumed as felf-evident truths, upon which the demonflra- 
tion is to be buih, are^ thdft *' ^ery animal is endowed 
with fcnle^" and thati *' Socrates- iron amimi." Ihat 
now comes the demonflrator to know that '' every arin- 
mal is endowed with £enfe V* To thid quef^ion we are 
not aware of any anfwer which can be g]ven,> exoepc 
this, that mankind have agreed to call every benfg, 
. which they perceive to be endowed with fenie^ an ant" 
mal. Let this, t6en, be fuppbfcd the true anfwer : the 
next qutflion to be put to the demonllrator is. How h« 
comes to know that Socrates \9 an animai? Ff we have 
anfwered the ftirraer qjKftton propeidy, or, io oihtfr 
words, if it be tifential to this geiiu» o^ beings- to be 
endowed with fenfe, it is obvious ch$u he can know that 
Socrates is an animal only fey perccivinfir him to be en* 
do^fid wfih fetffe ; afft<f fllenfft>re', in this fylfojgtfm, th^ 
propofitKMi to be proved is- the v^fy firft of the tUtcet of 
whiQb the truth is perceived ; and it it pclrtived intui- 
fi^Iy, and aot tnA^rred ^rom otheVi by i( procefs 6f rea. 
foning. 

'i- hMigh (here are tfen- categforieii iftid -five prtd> 
eatrfes, there are bift two' kinds- of categorical propofi- 
fions, via Thofe in which the property or accident is 
p«^icated of the fVibflance to whith it belongr, and 
Cttofe 2b which the genuf i* predicated of the J^ecia of 
hdfviduui/. Of the former kirtd he the propofition pre- 
tended to be proved by Ae iyllogiftn whfch we' have 
donfidei^d ; of the latter, is^ thut tjifhicb u proved^ by t^e 
following : 

Quicquid fenfu praedrtum, efl animaL 
Socrates efl fenfu praKhtus. ' £rgo 
Socrates eft animai. 

That this 13 a 'categorical fyllogifW, legitimslte tiT 
ifiodb and figure, will be demed- by no mai^ wha is /tot 
tfn abfohite llranger to" the very* hrft principles of tlitf 
Aridoteliaifl logic; but it requires httle attention indeed 
to perceive that it proves ilothittg. The impofiti6n of 
nameiris S'thtnuf fo perfedly arbitrary, that the' being* 
0^ claftf of Beingis, which in iKttirt and £i)gli(h' is called' 
ammaly is ^th equal pYopricty in Greek called C«*», and: 
in Hebrew Wfl; To t nktrvc of Greece, therefor*, and' 
to an-ancienif Hebrew, t^c major prbpofition of thia 
fyilogifm wefM hti^ bl^eA wholly^ unintelligible ; but 
had either of thofie perfbns'been told by a man of knowtf 
veracity, and acquainted with the Latin tongue, that 
civery ^ng endowed with fenfe waa, by the Romans,, 
ealled animaif he would then have nnderflood the pro- 
poiitioDi adsjiittcd its truth widiO)it Ucfitatidn, and have 

henceforth 



induaiofi. lienceforth known that SocraUt and )4afea, axkI tvtry ia merely to ihorten the differeot ^oceflec of geometri* fo'tW'^Wy 

^ ' '' thiug clfc which be perceived to be endowed widi fenfe, caj rcafoning> and not, as hsta fometimes been abfvirdly • « 

would ajt Rome be called animal, Tbb koowkdge^ fuppoCedy Ao ^e pnade the parenU ox Auufes of ^/zrii* 

however, would not have reiled upoii demonftratlve rea*- cukr truths. No truth, jwrhcther general or particular^ 

foning of any kind, *)ttt upon the credUjility of hi$ in^ can, in any fenCe of the word, be the caufe of aaot,her 

forgier, and the int^ikive evidence of his own fenfes. truth. If it were not true that alt individual %uiX0p ' 

it w*4i perhaps be bid, that' tlie two fyliogifms which of whatever f9rm, comprehendiog a portion of fface 

we have examined are improper examples, b^caufe <he equal to a portion comprehended by any other i^iyi* 

truth to be proved by the former i» XelfeyideiU, whilft dual figure, whether of the fame form with fome oi 

that which ts meant to be eftabliihed by the latter if them, ^r of a form ditfcirent fiom them all^ aix equal to 

merely verbal* and therefore arbitrary. But the foUow- oud another, it would not be true that '* thioga in gt^ 

log ia liable to fieither of tbeCe objedions : wraU which are equal to the £une thing, or that maf « 

^.. . . f nitudes which coincide, or exa^ly AH the fame fpace,'* 

antma s arc mor ' ppg refpei£lively equal to one another; and therefore thi ' 

Alan IS an ant mat ; tucretorc c a. ' a • u* r -c i-ji * 1 1 i_ r ir^ o 

mf ' .J nrft and dgnjt of ^uclid s axioms would be falfe. So 

an IS mor a . far are thefe axioms, or general truths, itoia being the 
Here it would be proper to aik the demondrator, up- parents of particular truths, that, as conceived by us, they 
on what grounds he fo confidently pronounces all ani« may, with greater propriety, be termed their offspring* 
malii to be mortal \ The propofition is fo far from ex- I'hey are indeed nothing more than general exprdOlioas^ 
preiEng a felf evident truth, that, previous to the en- comprehending all particular truths oi the fame kind, 
liance of 6 n and death into tlie world, the firil man When a mathematical prapofitioq therefore is enounced; 
iiad furely no conception of mortality* He acquired if the terms, of which it is compofed, or the figures pf 
the notion^ howev^, by experience, when he law the which a.ceruin relation is predicated, can be brought toge- ' 
animals die in fuccefllon around him ; and when he oh* ther and immediately compared, no demonftration is ne* 
ferved thu no animal with which he. was acquainted, ceflary to point out its truth or falfehood. It is indeed in- 
not even his own fon, cicaped death, he would conclude tuttively perceived to be either comprehended under, or 
that all animdls, without exception, ace -mortal* This contraiiy to fome known axiom of ^he fcience ; but it haf 
coaclufion, however, could not be built upon fyUogiftic the evidence of trutt> or wifehood jin itftdf, and ;not.i9 
reafoniog, nor yet upon iutuitioni but partly upon exr confeqmncf of that axiom. When the figures jor' fymbolf 
pericncc and partly on analogy. As far as bis expe*- cannot be immediately compared tog^^ther, it is thed, 
rience went, the proof, by indudion> of th'e mortality and only then, that recourfe is had to dcmonftratioo i * 
of all animals ^was complete ; but there are many anu which poceeds» not in a £eries of fyllogifms, but by a 
mals in the ocean, and perhaps on the earth, which he procefs of ideal menfuration^or indudUon. A figure or 
never faw, and of whofe mortality therefore he could fymbol is conceived, which may be compared with eac^ 
affirm nothing but from analogy, /• f. from ooncluding, of the principal figures or fymbols, or, if that cannot 
as the conflitutton of the human mind compels us to be^ with one of them, and then another, which may be 
conclude, that Nature is uniform throughout the uni- compared with it, till through a feries of well knowa 
verfe, and that fimilar cauCes, whether kuown or un- intermediate relations, a comparifon is made between 
known, will, in fimilar clrcumftances, produce, at all the terms of the original propofidoo, of which the truth 
times, fimilar effe6ts. It is to be obferved of this fyllo- or falfehood is then perceived. ^ 
gifm, as of the firft which we have confidered, that the Thus in the 47th propofition of the firft .book of 
propofition, which it pretends to demonftrate, is one of Euclid's Elements, the author propofes to demondrate 
thofc truths known by experience, from which, by the ihe equality between the fquare of the hypothenufe i/ 
prcKcis of indu^ion, we infer the major of the premifss a right angled triangle, and the fum of the fquares de- 
to be tiuc; and that therefqre the reaioning, if reasoning fcribed on the other two fides; but he does not piVK:eed 
it can be called, tuns in a circle. in the way of categorical fyttogifins, by raifing his de- 
Yet by a concatenation of fyllogifms have logictaoi monftration on' fome univerfal truth relating to the^r- 
pretended that a long feries of important truths may nut q£ fquares. On the contrary, he proceeds to mfa* 
be difcovercd and demonflratcd \ and even Wallis him- /ur€ the three fquares of which he has affirmed a certain 
felf fcems to think, that this ja the inflruroent by which relation ; but as they cannot be iminediately compared 
the matl^maticians have deduced, fi|»m a few poftulatcs, together, he direds the largeft of them to be divided 
aocurau definitions, and undeniable axioms, all the truths into two parallelograms,aocording to a ruk which he had 
of their demonftrative fcience. 'Lxt us try the truth formerly afcertained to be juil ; and as thefe parallelo- 
iof this opinion by analyfing fome of Euclid^ deoion* ^rams can, as little as the fquare of which they are the 
itrations. cocftituent parts, be compared with the (quares of the 
In the (hort article PaiNCiPLS {EncycL)^ it has been other two fides of the triangle, be thinks of fi>me inter- 
(hewn, that all owj^rfi truths arc particular and that it mediaU figure which may be applied as a common mca- 
n by applying to them the rujes of indudion that w« fure tp the fquares and the parallelograms. Accordiniri 
form general truths or axioms^even the axioms of pure ly, having before found that a parallfllogram, or fbuare, 
geometry. As this fcieace trefUs not of real external is exadly double of a triangle Handing on the fame bafc 
things, but merely of ulcas or concepuous^ the creatures and between the fatne parallels with it, he conflrudla 
of our mind^ it is obvious, that iu definitions ma^ be ^triangles upon the fame bafe, and between the. fame pa. 
.perfedly accurate, the indudion by which its axioms ralleb with his parallelograms, and the fquares of the 
are formed cooiplete, and therefore the axioms theni- fides containmg the right angle of the original triangle • 
f4ves wiii'^yi/propqfitions. The ufc.of thefie aaioma and fiiidipg, by a proccb formerly fliewn to be ju#| 
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linlu*9 Ion. that the triangles on the bafti of the parallelograms are of ihcm is dearly perceived to be impoflible ; whllfl In^Jn^nm 
precifcly equal to the triangles oti the bafca of the phyfical truths are all contingent, fo that there in not 
Iquares, he perceives at once that the two paralTelo* one of them of which' the dire^: contrary may not 
gra'mS) of which the largcft fquare is compofed, muft cafily be conceived T 

be equal to the fum of the two leffcr fquarea ; and the That there is not one phyficaF truth, of which the 
truth of the propofition is demonflratcd. contrary may not be conceived^ is not perhaps fo ccr- 

In the courfe of this demon drat ion, there is not fo tain as h^s generally been imag'ned ; but admitting the 
much as one truth inferred from another hy Jy/hgi/my £aA to be as it has commonly been ilated, the app?- 
but all arc perceived in fucceflion by a fcriea of iimple rent difference between this clafs of truths and thofe of 
ipprehenfions. Euclid, indeed, after finding the triangle pure geometry, may be eafily accounted for, without 
conftruAcd on the bafe of one of the parallelograms to fuppofing that the former refts upon a kind of evi- 
be equsl to the triangle conftru^ed on the bafe of one dence totally different from that which fupports the fa- 
of the fqiiares, introduces an ax'wm^ and fays, "but brie of the latter. 

the doubles of equals are equal to one another ; there- The objtA.j of pure geometry, a» we have already oh* 
fore the parallelogram is equal to the fquare.'* But ferved, are the creatures of our own minds, which con- 
if from this mode of exprtfiion any man cdnceive the tain in them nothing concealed from our view. Aa 
axiom or univerfa? truth to be the caufe of the truth the mathematician tieais them merely as mcafurablc 
more particular, or fuppofe that the iaiter couW not quxntfties, he knows, witli the utmoft precifion, upon 
be apprehended without a ^rw/w// knowledge of the for- what particular properties the relation a&rmed to fub- 
mer, he is a ftvanger to the nature of evidence, and to fdt between any two or more of them muil ablblutely 
the procefs of ^meralizaiion^ by which aiuoms are fi:>rm- dtperd ; and he cannot poflibly enteitain a doubt but 
ed« it will be found to have place among all quantities 

If we examine the problems of thiis ancient ge pme- having the fame propeities, becaufe it depends upon 
tricfan, we (hall find that the truth of them is* proved them, and upon them alone. His procefs of indudi9n» 
by the very &m6 means which he makrs ufe of to theieibre, by a ferica of ide^l mea^rcments, is always 
point out the truth of his theorems. Thus, the fii ft complete, ^nd exhaufts the fubje^ ; but in phyfical en- 
problem of his immortal work is, " to defcribe an equi- qoiries the cafc is widely different. The fuhjedls which 
lateral triangle on -a given finite ftraiglit line ;*'.afld not employ the phyfical enquirer are not his own ideas, and 
Dnly is this to be done, but the met hod by which it is their various relations, but the properties, powers, and 
done muRbefurh as can be fhcwn to be in cont rover tt* relations of the botties which compofe the univerfe;. 
bly juft. The fides of a triangle, however, cannot be ap* and of thofe bodies he knows neither the fubftance, in- 
plied to each other fo as to be immediately compared ; temal flruAure, nor aU the qualities : fo that he can 
ror they arc conceived to be immoveable arrong them* "very feldom dtfcover with certainty upon what parti- 
felvcs. A commcm meafure, therefore, or icimething cular property or properties the phenomena of the cor* 
equivalent toacoirroon meafure, mull be found, by poreal world, or the relations which fubQfl among dif* 
which the triangle may be conftruded, and the equa- ferent bodies, depend. He expefts, indeed, with confi- 
lity of its three fides piterwards evinced ; and this equi- dence, ndtinietior to that with which he admits a matbe- 
valent Euclid finds in the circle. matical demonflration, that any corporeal phenomenon, 

liy contemplating the properties of the circle, it was which he has obfcrved in certain circumflances, will be 
eafy to perceive that all its radii mufl be equal to one always ob^rved in circumflances exa6^1y fimilar ; but 
another. He therefore direftft two circles to be de- the mi^fortune is, that he can very feldom be afccrtain* 
icribed from the oppofite extremities of the given £- ed of this fimilarity. He does not know any one piece 
mite ftraigfat lire, fo as that it may be the radius of of matter as it is in itfe/f; he cannot leparate its various 
each of them ; and from the point in which the circles properties ; and of courfe car^oot attribute to any one' 
interft6l one another, be orders lines to be drawn to property the effete or apparent effects which proceed 
the extreme points <>£ the given line, affirming that exclufively from it. Indeed, the properties" of bodies 
thefe three Hnes conflitute an equilateral triangle. To are £0 dok'iy interwoven, that by human means they 
convince his reader of the truth of this affirmation, he cannot be completely feparated ; and hence the moft 
has only to put him in mind, that from tlie properties cautious invefligator is apt to attribute to fbme one or 
of the circle, the lines which he has drawn mull be two properties, an event* which in reality refults per- 
each equal to the gi.ven line, and of comfe all the three haps from many. (See Phiiosofhy and Physics, 
equal to one another j and this mutual equality is per EncycL) This the geometrician never does. He 
ceived by fimple apprebenfion, and not inferred by fy^ knows perfedly that the relation of equality which 
logiftic reafcning. Euclid, indeed, by introducing in- fubfifls between the three angles of a plain triangle 
to the demonAration his firfl axiom, gives to it the and two right angles, depends not upon the ^z^ of the 
form of a fyllogifm: but that fyllogifm proves nothing ; triangles, the matter of which they are conceived to be 
for if the equality of the three fides of the triangle were made, the particular place which they occupy in the 
Bot intuitively perceived in their petition and the pro^ univerie, or upon a'ny one circumftance whatever be* 
perties of the circle, the firfl axiom would itfelf be a fides their triangularity, and the angles of their corro> 
falfehood. So true it is that categorical fyllogifms lets being exactly right angles ; and it is upon this 
have nu place in geometrical reasoning ; which is as power of difcrimination which we have in the concep- 
ilridlly experimental aind indudlive as the reafoning em- tions of pure geometry, and have not in the objects of 
ployed in the various branches of phyficd. phyfics, that the truths of the one fcience are percei*- 

But if this be fo, how eome the truths of pure geo- ved to be neceflary, while thofe of the other appear to be 
mctry to be neceffary, fo that the contrary of any one contingent i though the mode of dtmonflfation is the 
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Inertia, fame in both, or at leaft equally removed fiom cate- 
|ofi«mma- goncal fyUogifras. 

,J^^"' . INEK.TIA. See Dynamics and Impulsion in 
this Sappltment 

INFLAMMATION has been fufficiently explain, 
ed in the Encyclop.tdia, and in the article Chemistry 
in this Supphmcni ; but it cannot be improper, in tips 
place, to give an account of fome remarkable 

Spontaneous iNrLAMMATicwSy which, as different fiib- 
ftancf 8, are liable to them, have been, and may again 
be, the caufe of many and great misfortunes. 

The fpontaneouB inflammation of eflential oils, and 
that of fome fat oils, when mixed with nitrous acid, 
are well known to philofophers ; fo alio is that of pow- 
clered charcoal with the fame acid (lately difcovered by 
M. Pronft), anr! ihofc of phofphorus, of pyrophorup, 
and of fiilminatitig gold. Thefe fubftances are general- 
ly to be found only in the laboratories of chemilts, who 
are perfe^ly well acquamted with the precautions which 
ft is necefiary to take to prevent the unhappy accidents 
which may be occafioned by them. 

The burning of a ftore houfe of fails, which happen- 
ed at Brcil in the year 17 <t7, was caufed by the fpon- 
laneous inflammation of fome oiltd cloths, which, after 
having been painted on one f!de and dried in the fun, 
were (to wed away while yet warm ; as was ihewn by 
* See Jlf# fubfequent experiments *• 

mitu de Vegetables boiled in oil or fit, and left to them- 

ie pa*^** fdves, after having been prefTed, inflame in the open 

|.(Q, ' air, T^U inflammation always takes place when the 

vegetahL s retain a certain degree of humidity ; if they 

are firii thoroughly dried, they are reductd to aflies, 

without the apoearance of flame. We owe the obftr- 

t W»fl/i^«^*'*^" ^^ lYi^h f^fts to MM. Saladinand Carette f . 

Ihjiquf^ The heaps of linen r?gs which are thrown together 

'7'4« in paper manufj^ories, the preparation of which is 

haflened by meani» of fermentation, often take fire, if 

not carefully attended to. 

The fpontaneous inflammation of hay has been known 
for many centuries ; by its means houfes, barns, &c. 
have been often reduced to afhes. When the hay is 
laid up damp, the inflammation often happens ; for the 
fermentation is then ve^y great. This accident very 
feldom occurs to the firfl hay (according to the obfer- 
vation of M. dc Bomare), but is much more common to 
the fecond ; and if, through inattention, a piece of iron 
ihould be left in a ftaik of hay ii» fermentation, the in* 
flammation of that ftalk is almofi a certain confequence. 
Corn heaped up has alfo fonoetimes produced inflaroma« 
tions of this nature. Vanieri, in bis Prmdium Rtt/ikumy 

^4e vero ^gramma J nondum fails infolata recondctu^ - 
Imprudent^ fubkis pariurU inccndiajlammis. 

Dung alfo, under certain circosiftances, inflames fpon- 
taneoufly. 

In a paper, puMifhed in the Repertory of Arts and 
Manisfdaurrs^ by the Rev. Wdliam Tooke, F. R. S. 
Ifcc. we have the following remarkable inftances of fpon- 
taneous inflammation. ** A perfon o£ the name of 
Riide, an apothecary at Bautzen,' had prepared a py- 
ropbonis from rye bran and alum. Not long after he 
had made the dilcovery, there broke out, in the next 
▼illage of Naufl'tz, a great fire, which did much mif 
chie^ and was laid to have been occaiioncd by the trcsit- 
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ing of a fick cow in the cow-houfe. Mr Riide knew, Tf*flamma' 
that the countrymen were ufed to lay an application of '"" 
parched rye- bran to their cattle for curing the thick 
neck ; he knew alfo, that alum and rye bran, by a pro* 
per procefs, yielded a pyrophorus ; and now he wiflied 
to try whether parched lyc bran alone would have the 
fame efFeit. Accordingly,. he roafted a quantity of rye- 
bran by the fire, till it had acquired the colour of roafl- 
ed coffee. This roaflcd bran he wrapped up in a linen 
cloth; in the fpacc of a few minutes there arofe a ftrong 
fmoke through the cloth, accompanied by a fmell of 
burning. Not long afterwards the rag grew as black 
as tinder, and the bran, now become hot, fell through 
it on the ground in little balls. Mr Riide repeated 
the experiment at various times, and always with the 
fame refilt. Who now will any longer Voubt, that the 
frequency of fires in cow-houfes, which in thofe parts 
are mollly wooden buildings, may not be occafioned by 
this common practice, of binding roafled bran about 
the necks of the cattle ? The fire, after confuming 
the cattle and the (hed, communicates itfdf to the ad- 
joining buildings ; great damage enfues ; and the ig- 
norant look for the caufe in wilful and malicious firing, 
confequcntly in a capital crime.*' 

The fame author informs us, that in the fpring of 
the year 1 78 , a fire was difcovered on board a Ruffian 
frigate lying in the road of Crouiladt ; which, if it had 
not been timely extinguiflied, would have endangered 
the whole fleet. After the fevereft fcrutiny, no caufe 
of the fire was to be found ; and the matter was forced 
to remain without explanation, but with ftrong furmifes - 
of fome wicked incendiary being at the bottom of it* 
In tiie month of Augutt, in the fame year, a fire broke ' 
out at the hemp- magazine at St Fctetfburghy by which ' 
Xcveral- hundred thoufand poodb % of hemp and flax were | a Dood*- 
confumed. The walls of the magazine are of brick, confilb. of 
the floors of ftone, and the rafters and covering of iron ; -^^ pounds 
it fiands alone on an ifland inv the Neva, on which, Mr VjJ ^^ 
well as on board the fliips lying in the Neva, no fire is "^ * 
permitted. In St Peterfburgh, in the fame year, a fire 
was difcovered in the vaulted (hop of a furrier. In 
thefe fliops, which. are ali vaults, neither fire aor candle 
is allowed, and the doors of ihem are all of itom At 
length the probabte caufe was found to be, that the 
furrier, the evening before the fiie, had got a roll of 
new cere-cloth (much in ufe here for covering ubles, 
counters, &c. being ealily wiped and .kept clean), and 
had left it. m his yault, where it was JFouud ahnolt con« 
fumcd.v. 

In the night between the 2otk and 2 1 fl of April 
17 8 1, a fire was feen on board the frigate Maria, which 
lay at anchor, with fcveral other ihi;;*, in the road off 
the ifland of Cronftadt ; the fire was, however, foon ex« 
tingtiiflied \ and, by the fevereit eaamination, little or 
nothing could be extorted concerning the manner in 
which It had arifen. The ganiibn was threatened with 
a fcrutiny that fhould cod them dear ; and while they 
were in this cruel ftate of fufpence, an order came from 
the fovereign, wlrich quieted their minds, and gave rife 
to fome very fatisfadlory experiments. 

It having been found, upon juridical examination, as 
well ?.s private inquiry, that m the fliip's cabin, when 
the fmoke appeared, there lay a bundle of matting, 
containing Ruflian lamp-black prepared from tir-foot, 
moiiiuied with hemp oil varailh^ which was p<;rceived 

to- 




\ 



IMF M5 ) INF 

IfiiftmBia toiiave l^arki of Brc in k at the time of the extinAion, unlike that pf b^iliag oil. Some parts of it lieeunc TnS^omuu 

tion. ^^^ Ruflian admiralty gave orders to make various ex- warm, and fteamed much ; this fteam was watery, and 

perimeats, in order to fee whether a mixture of hemp* by no »e»ni inflam^nable. Eighteen hours after the 

oil varnifh and the forementioned Rufllaa black, folded mixture was wrapped up, one place became brown, e- 

up in a mat and bound together, would kindle of kfelf. mitted fmoke, and directly afterwards glowing fire ap- 

They fliook 40 pounds of fir-wood foot into a tub, peared. I'he £une t)ung happened in a fecond and a 
and pourM about 35 pounds of hemp oil varnifh upon third placc^ Uiough other places were fcarcely warm. 
it ; this they let (land for an hour, after which they The fire crept flowly around, and grave a thick, grey, 
poured off the oil. The remaining mixture they now Ainking Ibooke. Mr Georgi took the bundle out of 
wrapped up in. a mat, and the bundle was laid clofe to the chett, and laid it on a 0one pavement ; when, on 
the cabin, where the midihtpmen had their birth. To being expofed to the free air, there arofe a flow burn- 
avoid all iufpicion of treachery, two officers feajed both ing flame, a fpan high, with a ftrong body of fmoke. 
the ant and the door wirh their own feals, and ftation- Not long afterwards there appeared, here and theie, 
«^ a watch oi four iea-officers, to take notice of aU feveral chaps or <ie£ts, as from a little volcano, the va- 
that pafled the whole night through ; and as foon as |k)ur ifTuing from which burft into flame. On his break- 
any fmoke ihould appear, immediately to give informa- ang the lump, it buHl into a very vigjent flame, fujl 
tion to the commandant of the poit. three feet high, which ibon grew led, and then went 

The experiment was made the 26tb of April, about out. The fmoking and glowing fire lafted for thefpaoe 

1 1 o'clock A. M. in prefence of all the officers named of fix hours ; and afterwards the remainder continued 

in the commiffion. Early on the following day, about to glow without fmoke for two hours longer. The 

fix o'clock A. M. a fmoke appeared, of which the chief grey earthy afhes, when cold^ weighed five ounces and 

commandant was immediately informed by an officer : a half. 

he came wifeh aU -pofiible fpeed, and through a fmail In another OLperiment, perfe6Uy (imilar to the fdfre- 
hole in the door Taw the noat iimoking. Without open- going, as £ir as relates to the compofition and ^uantt- 
ing the door, he dispatched a meffenger to the members ties, the enkindling did not enfue till 4 1 hours after the 
of the commiflion C but as the fmoke became Ihonger, ;impirgnation : the heat kept incrcaitng for three houcs, 
and fire began to appear* the chief commandant found and then the accenGon followed. It is worthy of re- 
it necefi'ary, without vtraking for the members of the mark, that thefe experiments fuocecded better on bright 
commiflion, to break the feals and open the door. No days than on fuch as were rainy ; and the acccuiion ^eame 
Iboner vi^as the air thus admitted, than the mat began on more rapidly. 

to bum with greater force, and prefeutly it burft into In another experiment, three pounds of Ruflian fir- 

a 0ame. black were (lowly ilapregns^ted with three pounds pf 

The Ruflian admiralty, being now fully convinced raw hemp-oil; and the acoenfion enfued alter nine hours, 
of the felf^nkindling property of this compofition, Three quarters of a pound of German rahm were 

tranfmitted their experiment to the Imperial Academy ilowly impregnated with a ppund and a half of hemp- 

of Sciences ; who appointed Mr Georgi, a very learned oil vanu(h« The mixture remained 70 hours before it 

and able a<9^D<^ of the academy, to make -farther experi- became hot and reeking t U then gradually becanne hot* 

fiMAts on the fubjeft. Previoui to the relation of thefe ter, and emitted a ftiong exhalation ; the effluvia wetc 

experiments, k is neoeflary to ol>ferve, that the Ruflian m6ift, and not inflammable* The rea£kion lafted 36 

fir- black is three or ibur times more heavy, thick, and hours, during which the heat was one while ftrongcr, 

unduous, than that kind of painters black which the and then weaker, and at length quite ceaied. 
Germans cull iUn-ra/jm. The former is gathered at Stove or chimney foot, moftly formed from birch- 

Ochta, near St Petc!<ft)urgh, at Mofco, at Archangel, wood fmoke, was mingled with the aboyc-mentioned 

and Other places, in little wooden huts, from refinous fubftances and tied up ; the compound remained cold 

iir-wood, and the unAuous bark of birch, by means of and quiet. 

an apparatus uncommonly firople, confifting of pots Ruffian fir.bhck, mixed with equid parts of oil of tuf- 

without bottoms fet one upon the other 1 and is fold pentine, and bound up, exhibited not the leaft reafiioa 

vcfy cheap. The famous fine German kim^rabm is cal> or warmth. 

led in Ruflla Holland* ^ blacL In what follows, when Birch oil, mixed with equal parts of Ruflian fir« 

raw oil is fpokeii of, it is to be underftood of liofeed- bUMJt, and bound up, began to grow warm and to emit 

oil or hemp oil ; but moft commonly the latter. The a volatile fmcll ; but the warmth foon went off again, 
varnifh is made of five pounds of hemp oil boiled with From the experiments of the admiralty and cdF Mr 

two ounces and a half of minium. For wrapping up Georgi, we kam, not only the drcilive certainty of the 

the compofition, Mr Georgi made ufe of coarfe hemp- felf-acccnfion of foot and oil, wlien the two fubftances 

hiien, and always fingle, never double. The impregna- are mixed uncjer certain circumftances* but alfo the fol- 

tions and commixtures were made in a large wooden lowing particulars : 

bowl, in which they flood <^n till they were wrapped Of the various kinds of foot, or lamp-black, the ex- 

up in linen. periments fucceeded more frequently and furely with 

Three pounds of Ruflian firblack yerc fk>wly im- the coarfer, more un^uous, and heavier^ like Ruffian 
pregnated with iksc pounds of hemp-oil vamifti ; and painters bbu;k, than with fine light German raAw, or 
when the mixture had flood open hvt hours, it vras with coarfe chimney-foot. In regard to oils, only thqfe 
bound up in linen. By this procefs k became dotted ; experimento fucceeded which weremade with drying oils, 
but fome.of the black remained dry. When the bundle either i^w or boiled. The pioportions of the foou fo 
had lain fixtcen hours in a cheft, it was obferved to the oils were, in the fuccefeful experiments, very van- 
emit a very nauCeouSj and rather pntrid, fmellj not quke t^us ; the mijiture kindled wuh a tenths a fifth, a third* 

with 
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joBtmni- with iti C^ttal* and likewjfe with a double, prdptyrtlon neboilf. M. I)uhafecl has defizrlbed two hiA^mationi VnflaiAnit* 

2J*^^^ of oil. In genetaly however, much more depends on ofthw rtaturc, which hap]pencd in tht ma^zmes of ^^^ 

the tnode of mittuVe» an^ the manipnlatioii, and, J^t Drerf, fn the yearflf 1741 and- 17J7. Ciittfrg^ of iron, 

Mf Georgi often ofcferved, 66 the v/cathet ; for m which had been left in water, and \yeTe itfcerv^ards 

inojft weather the bimdles, after becomifig w'arfn, would eic^offtd to the open air, ga>e fparks, and kt ftrt to the 

frequently grow coldagninr. neighbouridg bodiet. Fo^ this obfervatbti i9t ate obs- 

The inftances of fpontaneous ififlaitimatJon hitherto liged to M. <ie Chatpentier. 
mentioned have been only of vegetable fubftances ; but Tbecaufes of thefe phenomena the chemift will aifigtf ; 

we have examples of the fame thing in the animal king- but they are here recorded arf a warning to tradefmea 

dom. Pieces of woollen doth, which had not been and other** It is evident, from the fads which havd 

fcoxirecf, tdbk fire in » warehoQf(^. The fame thing hap- been related, tlrat fpontaneous railai^m'ations being very 

petted to fome heaps of woollen yam ; asrd fome pieces frequent, and their caufev very ^^riohsy too much at- 

of cloth took fire in the road, as they were going to the tention and vigilance ciahnat be ufed to iirevent their 

fuHcf. Thefe mflammafions dt^ays fate phicc where dfcadfiA tfkA%.^ And confequehtly ii is impoffible ta 

tbe mattersr heaped iip prefi?rve a certain degi^e of litt* tfe too careful lA watehf^ irftr pdblfc magazines and 

midity, which is'neecflary toexche a fenVientation; the ftorehcou'fes, pariicularly thofe bek>nghi;g to the ofd- 

beat refuitkig; froih which, by drying the oil, leads them ifeitee, or thofe i* which afi'e kept hcrtip, Gordage« lamp- 

lAfenfibly to a ftate of ^ttioR ; and (he qu^afity of the bhck, piteK, tar, oiled cl6ths, &c. which (tiMance* 

oil, being more or Itffa ^feckti^e, itty much eontrt- ought nev^r to be kit heaped up,* particulalrly if the^ 

Lutes thei«eto. hjwt any raoifftfi'e in th&h. In oi'der t6 prevent ar.y afe* 

The woelteb ftoff prepared at Sevemtes, which ieai*sP cftienf frota tkenv, if would be pr6per to examfine theai 

the liame of Emperor's fluff, has" kindled of itfelf, and oftcn^ to t^ke hotiee' if any hea< is to be obferved in 

\9afnt to a coal. It is not uuufual for chi4 to ha^n then^^ arid, in that eafe,- to apply a i^emedy immediately^ 

t^ woolkn ftuffs, when kt &bt fiiinMiei'tf tHey a!re laid iti Thefe es^nfiina^ons (hould be made by day, k hot be* 

#heap in a room but Httle ajred. ing advifable t6 carry a lirlit mto the nftagazines ; fov 

In June 1781, the fame thing l^appened at a woof- when the fefment^.tion is kfKc^htly advanced, the vte- 

oomber'sma manufaAuring town in Germany, where poiiira which ahre d'iCbngag^cf 6y Hf are in aH' itiflamma- 

af heap of wooF-eoAibrngs, pilied up iii a dofe warehbufe ble ftate, and the ^broach' of a )i|^6 might, by thtfr 

icidom aired, took fire of iifelf. This wool hadT been* xfieans, fet fire to tfte ftibflfrfnces' tiT-behce they' pt^bceed. 

by little and little brought into tht warehoufe ; and. Ignorance o^ iht fore-mentibttied eireufliflaMc^,- abd a 

for want of room,- piled up very higAr, and troddeii culpable negli^enee of thofe' ^i*ecaiHi6i!Mi v^Kich ought 

d6#nf that moi^ might be added to it. That thts^ to* be taken, hafvef bftetf caufcd ^ore ihisfe^unes and 

combed wool, to which, as is weR knowW, rxpe-oll' lofs' tbaii the ih6(^ obtitri^tng nialie^ r it is therefore of 

mixed with butter is ufed in the coihb.in^, burnt of it- great im^tanct that thefe fa'f^s fh6uld be univerfally 

&lf, wafs fwom by feveral witnefles; 6be of thetii a^. known,- that public utihty olay reap from theni every 

firmed that, ten years beforef a fittlilar fire happened poffible advantage. 

amon^ the flocks of wool at a clothier's, who had ptit . INFORMED Stita^, of rNVokMs a Stell/I^ aVe 

them mtoa ca(k, where they were rammed hard, for theii^ fuch (Vars as have not been reduced iiito any coo^ella" 

fcafier cfonveyance. This wool burnt fron\ within out- tion ; otherwtfc called Spoi^esi-^THere was a* great 

wards, and became quite a coai ; it W^aa vei^ certain number of this kind left by the aricient aftronomers ; 

^at Rcithei' ft're nor light had been ufed at the packifig, but Heveltus, and foitee others of t%e moderns^ have 

cor.fequently the above fires arofe' from fimilar cauies. provided for the greater part of themi by xaaking new 

tti like manner, vtry credible doth- workers; have certi- corffellatioos^ 

fied, that, after they have bought wool tkat waa be* SriKf athstic INK k an 0I4 invention. Among 

come wet, and packed it cfofe in their warehoufe, this the methods by which" Ovid teaehes young \^^omen to 

vKioJ has burnt of itfelf; and very {erious confequences deceive their guardians, when they write to their lovers, 

iJMghc havt followed, if it had nbt been dlfcovered in he mentions that cf writing with new milk, and of ma^ 

time. \ king the writing legible by cua^dui^ or foot. 

Nay, there are iriftanceis, thobgh they be but rare, — ^ ^ - ,,. , , « 

of human bodies being confumed by fpontaneous in- ^f" ^^r'^^^f^jr'^ ocuhs.tkae reccntt 

flammation. In the Philofophical Ttanfaaions, and in , ^'''''^ ' ""'^"^ f^"^' ''"'^"' ^'S''' 

the lilemoirs of the Academies of Paris and Copenha- It is obvious, that any other colourh^ and glutinous' 

gen, it is related that an Italian lady (the Countcfs juice, which will hold faft the black powder ftrewed" 

Cornelia Band!)' was entirely reduced to afhes, except over Jt, will anfwrr the purpofe as weu as milk; and 

hei' Jege; that an Englifh woman, caHed Grace Pitt, therefore Pliny recommends the milky juice of certain 

i^s almoft entirely confumed by a fpontaneous inflam- plants to be ufed. 

ifittidn of her vifcera ; and, laftly, that a prieft of Ber- There are feveral metallic folutions per&dly colour* 

^mo was confumed in the fame manner. Thefe fpon- lefs, or, at leaft, without any ftrong tint, which being 

Umeoos inflammations have been attributed to the abufe wrote with, the letters w^ not appear until the paper 

of fpirituous liquors ; but thoUgh the vidims of intern- be waOied over with another colourlefs Iblutton, or ex-' 

fferance are indeed very numerous, thefe certainly do pofed to the vSpour of it ; but among all thefe there is 

ntot belong. to that number. none which excites more aftonifhmeot, or from which 

The mineral kingdom alfo often affords inftances of naturalifls can draw more conclufions, than that which 

fpontaneous inflammation. Pyrites heaped up, if wet- confifts of a folution of lead in vegetable acid, and whick* 

ted and expofed to the air, take fire. Pitcoal alfo, laid by the vapour of arfenical liver of fulphur becomes 

inlMtpti under ccrtaia drcumftancei^ infiamca fpoiita- blacky tmi it a confidctiUe diftaaee. Thk iok, whick 

a nay 
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•Inib tnay l3e ufed by conjurors, proves the fubtlety of va* p»oU(h, and obtataed a precipitate inclining mora to a fnordiotte,; 

' pour, and the porofity of bodies ; as the change or co- yellow than to a red colour. He again poured over it *'^«^. J 

louring takes place rven when the writing is placed on a little of the nitroui acid, bv which a part of the oxyd 

the other fide of a thin wall. was re-diflblved of a red colour : the remaining part. 

We knew before, that a folution of lead, treated in which had a daik brown colour, was oxyd of iron, 

this manner, would anfwcr the purpofe of a fympathetic From the folution, by the addition of pot.iih, a prect* 

,ink (fee thu article ^flryr/. ) ; but we did not know, pitate was formed, which was now reddifli. Having 

nor do we yet believe, that the fulphuric vapours will by this, procefs obtained it pure, that he might now 

aft upon the writing throtigh a 'walL Such, however, prepare from it the wifhed for red ink, he difTolvcd the 

is the affirmation of Profeflbr Beckmann, who gives an u'afhen pure oxyd of cobalt in different acids. That 

account of a ftiil more wonderful ink from Peter Borel. dilfolved in the nitrous acid with a mixture of nitre, 

>This author, in a book called Hlfloriarum et ohferva" gave a green ink like the common : that diifolved in the 
t'umum medicO'phyJlc. centurut quatuor^ piinted at Paris, fulphurous acid, without tlie addition of falts, gave a 
firft in r653i and afterwards in 1657, gives a receipt reddilh ink, which remained after 'it was expofed to 
for making this -ink, which he calls magruUc watcrt heat, and would not again difappear, even whtn a folu- 
nvhtch a8 at a dlfiance. 'I1ie receipt is as follows : tion of nitre was applied ; and that diflblved in the mu? 
" Let quick lime be quepched in common water, and riatic acid, gave a green ink, darker and more beautiful 
while quenchiag>let fome orpiment be added to it (this, than the common. By diffolving it, however, in the 
however, ought to be done by placing 'warm a(bes un- acetous acid, and adding a little nitre, he obtained what 
der it for a whole day), and let the liquor be filtered, he had in view ; for it gave, on the application of heat, 
and preferved in a glafs bottle well corked I'hen boil an ink of a red colour, like that of the rofa centifolia^ 
litharge of gold, well pounded, for half an hour with w- which again difappeared when the paper became cold. • 
negar, in a brafs veffcl, and filter the whole through INORDINATE Propor^tiom, is where the order 
paper, and preferve it alfo in a bottle clofely corked. If of the terms compared is dillurbed or irregular. As^« 
you write any thing with this laft water, with a clean for example, in two ranks of numbers, three in eacb« 
pen, the writing will be invi(i|f>lc when dry \ but if it rank, viz. in one rank, - - - 2, 3, 9, 
be wafhcd over with the firll water ^t will .become in- and in the other rank, - ,. . 8, 24, 3^ 
ftantly black. I» this, however, there is nothing ado- which are prooortional, the former to the latter, but in, 
ntfhing; but this is wonderful, that though ftiects o£ a different older, viz. - - 2 : 3 : : 24 ; 36,; 
)>aper without number, and even a board, be pJaced be- and - - 3:9:: 8:24. 
tween the invifible writing and the fecond liquid, it will then, cading out the mean terms in each rank, it is con- 
have tke fame cffeA, and turn the writing black, pene- eluded that - - - • 2:9::8:3(S,. 
trating the wood and paper without leaving any traces that is, the firft is to the 3d in the firft rank, 
of its adion, which ib certainly furprifiag ; but a fetid as the firft is to the 3d in the 2d rank, 
fmell, occafioned by the mutual aft ion of the liquids, INSECTS (Stt Encycl.). A number of non-de-' 
deters many, from making the experiment. I am, how* fcript little animals was difcnvered by La Martiniere 
cjrer of opinion, that I could improve this fecret by a the naturalift when accompanying Peroufe on his cele- 
more refined chemical preparation, fo as that it fliould brated voyage of difcovery. Thefe animals he called 
perform its effcft through a wall This fecret (fays Infe^ii^ and to many of them he gave particular names. 
Borel) I rccdved, in exchange for others, from J. Brof- Of thcfe wc .hall give his dtfcription hi this place, lea- 
fon,, a. learned and ingenious apothecary of Montpe* ving our readers, as he has left his, to arrange theni 
lier.'V properly according .0 the Linn^an claffificatioii. 

' For making a fympathetic ink of the fifth clafs men- " The infed, which is figured N** i. inhabits a fmall Plate 

tionjd in rht Encychp^Sa^ the following procefs by prifmatic triangular cell, pointed at the two extremities, XX3C* 

M. Meyer may be worthy of the reader's notice. It of the confiftence and colour of clear brittle ice; the 

was entered upon in confequcnce of a receipt for rofe- body of the infed is of a green colour, fpottcd with 

coloured fympathetic ink (hewn 10 him by a traveller. fmaU bluifh points, among which are fome of a goldea 

In that receipt cobalt was the principal ingredient, and tinge ; it if fixed by a ligament to the lower part of its 

therefore the firft ohjcft was to procure cobalt ; but M. fmall habitation: its neck is terminated by a fmall 

Meyer, being unwiUing to facrifice pure pieces of cobalt blackifh head corapofed of three converging fcales, ia 

of any confiderable free, made choice of one, which was the form of a hat, and enclofed between three fins, two 

. vifibly mixed with bifmuth, iron, and quartz. He endea- of them large and channelled in the upper part (A) 

vourcd to feparate the bifmuth as much as pofUble, and and one fmall, femicircular (B). When it is difturbed, 

alfojhe arfecicif it fliould contain any, by bringing it it immediately withdraws iu fins and its head into its 

flowly to a, red heat ; and he fucceedtd pretty well, as cell, and gradually finks into the water by its own fpe- 

the bifmuth flowed from it in abundance ; and the ar- cific gravity. Fig. 2. rcprefents tl •• under fide of the 

fcnic, the "quantity c»f which was fmall, was volatilifed : prif.i:, ftiewing in what manner it is x^uannelled, in order 

many globules of bifmuth ftill adhered to it. By bring- to allow free pafTage to the animal when it w-fhes to 

ing it lepeatedly to a rtd heat, and then quenching it (but itfdf up ia it. Fig. 3. leprefcnts the piofile of the 

in watc-, it was reduced to fuch a ftate as to be eaCly fame. The movement carried on by the two larger 

pulverifed. Having poured nitrous acid upon the pow- fins, which are of a foftifh cartilaginous fuhllance, may 

der, he obtained by digcllion a beautiful rofe red folu- be compared to that which would be produced by the 

tion ; the filiccous Curth vi^^ fcpaiatccl in the form of a two hands joined together in the ftate ci" pronation, and 

white (lime, and by diluting it with water tlicre was forming, alternately, two inclined plants and one hori- 

deoolited a white pcwdtr, which was oxyd of bifmutl.* zontal plane: it is by means of this motion that it 

The folution being iUicred^ he added .to it s. folutioa of fupports itldf on the top of the water, where it piobs- 
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Uy feedn on fat and o3y fttbftanc<s on the furface of 
the fea/' Oar author foiiod it near Nootka, on the 
north- weft coafl of America, during a calm. 

Fig. 4* reprefents a collection of infedb, as our au- 
thor calk them, cenfifting only of oval bodies, fimilar to 
a foap bubble, arranged in parties of three, Ave, fix, and 
nine : among -then^ are alfo fome folitary ones. Thefe 
collections of globules, being -put into a glafs filled with 
fea water, defcribed a. rapid circle round the glafs by a 
common movement^ to which each individual contribu- 
ted by fxmple compreflion of the (ides of its body, pro- 
bably the effed of the re-aftioa of the air with which 
they were filled. It is not, however, eafy to conceive 
how thefe diftinCi. animals .(for they auy be readily fe- 
parated without deranging their economy) are capable 
of concurring in a common motion. *^ Thefe confidera- 
tions (fays our author), together with the form of the 
animal, recalled to my mind, with much fatisfadion, 
the ingenious fyftem of M« de Buffbn ; and I endea« 
Foured to perfuade myfelf, that I was about to be wit- 
iieis to one of the moft wonderful phenomena of Na- 
ture, fuppofinf; that thefe molecules, which were now 
cmpld)red in increafing or diminifhing their number, or 
peiTorming their revolutions in the glafv would foon 
aflfume the form of a new animal of which they were 
the living mateiials. My impatience led me to detach 
two from the moft numerous group, imagining that this 
Dumber might perhaps be more fiavourable lo the ex- 
peded metamorphofis. I waa, however, roiftaken. Thefe 
I examined with more attention than the reft ; and the 
following account is of their proceedings alone. Like 
two ftrong and a6iive wreftlers, they immediately ruihed 
together, and attacked each other on every fide : fome- 
times one would dive, leaving its adverfary at the fur- 
face of the waftr ; one would defcribe a circular move- 
ment, while the other remained at reft in the centre ; 
their motions ^t length became b rapid as no longer to 
allow me to diftinguiOi one from the other. Having 
-quitted them for a ftiort time, on my return I found 
them reunited as before, and amicably moving round 
the edge of the glafs by their common exertions." 

Fig. 5. reprefents a fingular animal, which has a con- 
iiderable refemblance to a little lizard i its body is of a 
firm, gelatinous confiftence ; its head is fumiihed on 
each fide with two fmall gelatinous horns, of which the 
two hindermoft are fituate the furtheft inward ; its body 
is' provided widi four open f^n^like paws, and fome ap- 
pendages near the infertion of the tail, and terminates 
like that of a lizard : the ridge of the back is divided 
the whole way down by a band of a deep blue ; the reft 
of the body, as well as the infide of its pavrs, is of a 
bright filvery white. It appears to be very fiuggifli in 
its motions ; and when difturbed by the finger, merely 
turned itfelf belly upwards, foon afterwards refuming 
its former pofition. Fig. 6. reprefents it reverfed. Mar- 
tiniere caught it during a <:alm at the landing place oa 
the Ba(hee Iflands. 

INSTITUTE is a name which has lately been fub- 
Aituted iar'fchool or academy. Formerly infiitutiony in 
the propriety of the Englifti language, was fometimes 
ufed as a word of the fame import with infiruQlon ; and 
now inflituU is employed, efpecially by the admirers of 
French innovations, to denote what had hitherto been 
called an academy. When royalty was ahohfhed in 
Sup PL. Vol. II. Part L 
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France, it would have been abfurd to continue the titles (nftitote. 
Royal Academy of Sciences, Royal Academy of In- 
fcriptions, &c. ; but inftead of merely abolifliing the 
word royals and fubftituting national in its ftead, it oc- 
curred to the fertile brain of Coivdorcet, to abolifh the 
feven academies themfdves, or rather to melt them all 
down into one great academy ; to which was given the 
appellation of the 

National Inst It vrs^ or New Academy of Arts and 
Sciences, This academy, founded on a decree of the 
new conftitution, was opened on the 7th of December 
i79Jf yf^^ Benezech, the then minifter for the home 
department, Attended, and the decree of foundation was 
read'; which was to the foDowing purport: 

" The Academy of Arts and Sciences belongs to the 
whole republic, and Paris is its place of refidence. Its 
employment is to ain^ at bringing all arts and fciences 
tp the utmoft perfeftion of which they are capable. It 
is to notice every. new attempt, and all new difcoveries, 
and to keep up a correfpondence with all foreign li- 
terary focietles. And by the particular orders of the 
Executive Direflory, its firft ftudies are to be direded 
to thofe fubje& which more immediately tend to the 
reputation and advantage of the French republic." 

The academy is to confift of 288 members, half o£ 
whom are to refidc in Paris, the other half in the de- 
partments ; and to them is to be added a ceruin num- 
ber of foreigners, as honorary members, confined at pre- 
fcnt to twenty-four. 

The academy is divided into three claffes, each clafs 
into fe^lions, each fedion to contain twelve members. 

\^ clafs, Matlxematics and natural philofophy. This 
dafs is divided into ten fedions. i. Mathematics. 
2. Mechanical arts. ^. Ailronoray. 4. Experimental 
philofophy. 5. Chemiftry. 6, Natural hiftory. 7. Bo- 
tany. & Anatomy and animal hiftory. 9. Medicine 
and furgery. 10. Animal ccconoroy, and the veterinary 
fcience. 

id daft. Morality and politics. This clafs confifts 
of fix felons. 1. Analyfis of fenfations and ideas. 2. 
Morals. 3. Legiftature. 4. Political economy. 5. Hi- 
ftory. 6. Geofirraphy. 

id clafs. Literature and the fine arts. This clafs 
confifts of eight fe^ions. i. Univcrfal grammar. 2. 
Ancient languages. 3. Poetry. 4. Antiquities. 5. 
Painting. 6. Sculpture. 7. Architcdure. 8. Mufic. 

For each clafs a particular room in the Louvre is ap- 
propriated. No one can be a member of two claffes at 
the fame time, but a member of one clafs may be pre- 
icnt at the meetings of any other. Each clafs is to 
print, yearly, an account of its tranfadions. 

Four times a-year there arc to be public meetings. 
On thefe occafions, the three claifes meet together. At 
the end of each year, they are to gist a circumftantial 
account to the legiflative body of the progrefs made in 
that year in the arts and fciences. The prizes given 
yearly by each clafs are to be publiclv notified at certain 
times. The fums requifite for the fupport of the infti. 
tution are to be decreed yearly by the legiflative body, 
upon a requifition made by the Executive DIre£lory. 

The firft forty-eight members were chofen by the 
Executive Direftory, to whom the choice of the remain- 
ing members was confided. To the members, rcfiden- 
tiary in Paris, is refcrvcd the choice both of the depart- 

B ment 
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Inftitatc inent ftnd the foreign memberi. On a Yaeancy m any The LegUUtite Cemmittee of InftniAfaik And ?a> Mlwbu 

» dais, three candidates are named by the dab for the riotia other natioml eftabliflimcali tor the improfement — ^~' 

choice of the body at large. of particular fcsencet. 

Each clafs k to have, at its place of meeting, a col- The firft degree of public inftrudioa' is to be met 

legion of the produAs, both of nature and art» and a with in the Ecokt Prmareet^ eftabliflied by a decree of 

Library, according to its particular wants. the convention of the fecond Flvwofe^ in the fecend 

The regulations of the inftitution, with refpcd to the year of the republic ( aV. £wry diftri^i is fumifhed 

times of meeting, and its employments, are to be drawn with oar of thde fcfaoots ; the profeffors or mafters io 

up by the body at large, and hud befic»re the legpflative which are paid from the national treafury \ and to 

affembly. which every head of a family, without exoeption, v^ 

The hall in which the body at lar^e holds its meet- compelled by law to fend yiA children for inftnidion. 

ingi, forms part nf the weft wing of the Old Lourre, The ful^edts taught in thefe primary or elementary 

at prefent called the Mufeum. It formerly went by the ichools are divided into nine dafks : 

appellation of the Hall of Antiques ( Salh des j^ntiquei) ; ifit InftruAions conne£led with the phyfical and no- 

and as long as the kings inhabited this part of the p»- ral fituation of children, prior to their entering inta 

lace, was occupied by their guards, from which circum- thefe fehoob. zJ^ Similar inftru^tions as a guide ta 

fiance it obtained the name of the Hall dei Cent Sutffes^ teachers in the national fchoolSi j^^The arts of read* 

It was likewife appropriated to banquets and entertain^ ing and writing* 4M, The elements of Frendi gram* 

mcnts, given by the court on gala days ; and it was to mar. 5M, Elements of arithmetic and geometry, with, 

this place that Henry IV. was conveyed, on his affaffi* the theory of the new menfuration. M% The dement* 

nation by RavaiUac, in the Rue de la Ferronnerie* of geography. 7/i&, Explanations of the priodpal phe- 

It was built at the fame time with the reft of this nomena and productions of nature. 8/i6, Elements of 

part of the Louvre, about the year 1528, after the de- agricukure. yb^ Elf menu of republican morals, 

iigns of Pierre Lefcot, abbot of Clagny. It is 144 Neat to the primary fchools in rank and confequence 

- ^eet in length, and 40 in breadth, and holds from leoo are the EcoUs Cewtraleif which were eftabliflied by * 

to 1 200 perfons. In order to adapt it to its new decree of the Convention of the fcventh Veutofe in the 

deftination, the floor has been funk, which gives a third year. They arc fituated in the capital ofever)v 

greater air of lightnefs to the roof. In the centre ftands department, bearing the proportion of one centrali 

a double table, in the form of athorfe-fiioe, fupported by khool to 300,000 inhabitants. In thefe ichools the 

fphinxes, at which the members of the inftitute take republican youths are taught the fciences, and their ki- 

thdr feats. This table is furrounded by two tiers of ph'cation in red life. In each of them are profeflbis m 

benches, which are raifed for the accommodation of the following branches : 

fpe6tators, who have likewife feats provided for them in i. For mathematics. 2. Experimentd phibfophy 

the vaft embrafures of the windowsy and at each extre- and chemiftry. 3. Naturd hiftory. 4. Agricdture and 

mity of the hall. conunerce. 5. Logic and metapihyfics. * 6. Peliticd e- 

Whether fcience will be advanced by the feven royal conomy and kgiflation. 7% The philoik^icd hiftory 

academics having been mdted into one, time muft de- of nations. 8. The art <rf heding. 9^ Arts and ma* 

tcrmine; but candour compels us to acknowledge, that nufafhires. 10. Univerfd grammar, ii. The bdlea 

the proceedings of the nationd inftitute have hitherto kttres. 13. The ancient languages* 13. The modem 

been abundantly interefting. Intimately conne^ed with languages. 14. The fine arts. 

the nationd inftitute is the French fyftem of Each centrd fchool is furnifhed with an exteniivc 

National InstructioNj which is likewife novel, and public library—a botanic gaiiien— a cabinet of naturd 

therefore fufBciently curious to dcferve notice in a hiftory — an apparatus for experimentd philofophy — 

Work of this kind. When the Chriftian religion was and a coUc6lion of machines and models conne<^cd witk 

abolifhcd in France, it was impoffible to continue the the arts and manufadurcs. 

univerfities and other femioaries which were founded by The profeffors of each fchool hold, every month, a: 

Chriftians, and obliged by their conftitution to teach, public fitting, in which conferences ate hdd relative Co 

whether pure or not, the dodrines of Chrtfttanity. fubjeds coone6led with the improvement of letters, the 

They were accordingly all fwept away, and a new fyf- (ciences, and the arts^ which are the moft beacficial la 

tern of education planned, which was to be canied on in foclety. 

what they call The objeA in the eftaUifliment of the primary and 

The Primary Schools. centxd fchools was, the generd inftrudton of all claftea 

The Centrd Schools. of the citizens i and it being incompatible with the per* 

The School of Health. Mt completion of that important purpole, to expet^ 

The School of Orientd Languages. from them the propagation of particular branches of 

The Polytechnic School. fcience, it became neceflary to eftablini other literary 

The National Inftitute. and fbientific academies. 

The Jury of Public Inftruflion. Accordingly, the French government have founded, \fi^ 

The Commiflion of Public Inftru£kion. Schools of health {let uoles defante)^ in Paris, Straiburgh^ 

and 

(a) We would tranHate this chronological jargon into the language of Chriftian Europe, were wc not per- 
fuaded that the French cdendar,. the French conftitution, and the French inftitutes, will have the iiime duration : 
we truft in God not a long duration. For Pluviofe^ and the other fantafticd names of months iatroduoed into 
this artidci fee RsTOLUTioiiy EncycL n^ 184. 
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miitttt, wbA Moiit|Mlier, wliere meilieine and twrgwj ire ftudicd i nbove drfertbed# only with this difftreoeet thtt the Itt- Mlevttw 

^ which fchoob are «ffiniied| by thofe who find nothing ter fuperintends the execution of exifting lawf, whilft - » ' ^ 

wrong in Fraooep to be the rood perfeA of thetr kind^ u the former receives and im(»rovc8 thenii or propofes new 

<wcU as new and unparalleled models for fuch inflituuons. ones. This committee is divided into three depart- 

2</» Two fdioob i^ Oriental languages^ in the na« ments* as is the commifi[lon» with exa^Uj the fame ar« 

tional ]ibranr» and in the college of France. raogement of their rcfpedive labours. The committee 

3</» The Polytechnic fchool in Paris, or central fchoot being charged with the enadUon of all new lawst its mem- 
for the diredioB of public works. This eftabliAiment bers, with a view to obtain accurately all the requifite 
18 very generally admired and confidertd as a model for information relative to the numerous branches of the 
tmitation. It contains more than 400 young perfons* arts, have procured from the legiHative body the ap- 
previoufly educated in the mathematics^ and the noajo- pointment of a nmml/Jiott temporaire des arts to be an- 
rity of them intended for engineers in various Unes ; and nexed to them, and to meet in the fame houfe with 
they labour under the immediate diredUon of their tutors them ; which temporary commiilion is divided into fix- 
nine hours every day. It occupies the piindpal part teen daQes: ^z.-i. For Zoology; a. Botany; 3. Mi* 
of the Palais de Bourbon in Paris, and. is furorifhed With neralogy ; 4. Phyfics ; 5. Chemiflry ; 6. Anatomy ; 7. 
« large colleftion of inftruments and models. The jour* Machinery; 8. Geography ; 9. Artillery and Fortifica- 
nal of the Polytechnic fchool, wbich is publiflied by the tion ; 10. Medals and Antiquities ; 11. Bibliogrraphy ; 
bookfidSers Regent and Bertrand at Pans» is a perfedly • 1 2. Painting ; 15. Archite^ure ; 14. Sculpture ; 15. 
original woA, and admirably calculated to convey ufe* Bridges and Caufeways; and, 16. Mufical Inftruments. 
ful informattQffi. The improvements of the national literary and fcienti* 

Of the national inftitute a fufficient account has been fie eftabliihments are numerous and important. 

given in the precediae article. We proceed therefore t^, By a. decree of the convention of the nth Prat- 

to the jury of public mftruftion (Ltf^tfTf {Tm/m/ J*/*- rial^ in the fecond year, it was ensued, that means 

J^^mi), of which the principal bufiacfs is.to fuperin- fliould be adopted by which every poflible advantage 

tend the primary and central fchools. It appoints the might be derived from the botanic gardens of the re- 

profeflbrs in thefe fchools» and examines into their con* public, in Turkey and other foreign countries. This 

du6i. Like the legiflative body it is renewed by a third politic decree clearly tended to reader France, in the 

every half year. When they have chofeo a profeflbr language of the reporter, Uabrege de tons Us cTima^s^ 

for a central fchool, they fubmit their choice to the de-r $t PetUrepft de P Europe. ** The epitome of every ch*- 

partment ; and, in cafe of difapprobation, they make mate, and the magazine of Europe." Thofe plants 

another appointment. To this jury of public inftruc- which thrive between the tropics may be cultivated in 

tion the profeflbrs in the central fchools are amenable the fouth of France ; and thofe which are the produce 

for all mifcondu^t conne^ed with their offices ; it nnay of porthem climates, m^y be cultivated in the northern 

expd them, but all its dectfions muft be fubnnitted for departments ; ,by wbich means, France will be in poC- 

confirmation to the tribunal of the department. fernon of all foreign pUnts and drugs, without the ex* 

There is alfo cftablifhed at Paris a fopreme council^ portation of fpecie. 
called The Commiflion of Public Inftrudion, to which 2^, The National Bibliography was decreed in the 
ia entrufted the whole executive department. The pre- fitting of 2 ad Germinal^ in the fecond year. It confifts 
iervation of the national monuments, of public hbraries, of a complete .catalogue of books of all defer iptions, the 
mufeums, cabinets, and valuable coUedions ; the fuper* property of the nation ; it was then afcertained, that 
intendance of all the fchools and the modes of inftruc- the republic poficflcd nwre than ten millions of books. 
tion ; all new inventions and fcientific difcoveries; the The titles of them were to be adjufted by a^ual com- 
fegulation of weights and meafures ; national ftatiilici parifons ; the nunufcripts to be regiftered feparately ; 
and political economy, are all placed under the autho* anonymous productions were to be arranged according 
rity of this fupreme commiffion. For the conunodiotts to theio fubjeds ; and thofe of known authors in the al- 
and regular execution of fo many complicated branches phabetical order of the names. The feveral editions to 
of bohneis, there is a large office, called Lt Suretariai$ be claffed according to their dates : and what may be 
is divided into three departmenta. deemed more important, this French National Biblio- 



I. For the regulation of the diflFerent kinds of inflruo- graphy will contain a dictionary of anonymous books, 

tion ; of the modes of education in the fchools ; and for as well as thofe publifhed under fictitious names, a defi- 

the choice of elementary books* 2. For weights and ddratum in the republic of letters. 
meafures ; inventions and difcoveries ; libraries and bib- 3 J, The annihilation of all fatm^ or dialers, de- 

liography ; mufeums, works of art, and literary rewards creed in the fitting of the 16th PrMrial^ in the fecond 

Boa encouragements. 3. For theatres,, national featts» year. Notwithftanding the univerfality of the French 

republican inftitutions, and the ere&ion of monuments, language, and that it was exclufively fpoken in the ma- 

As aB public eftablifhments require the fuperintend- jority of the inland departments, yet there exifted thirty 

•Boe and occafional correAion of the kgiflauire, in ad- various^ dialeCts in France. It is more aftonifhing that 

dition to that of their own immediate executive autho- Rozier had renuu-ked, that betv^een one neighbouring 

rity» it has been deemed neoeflary to appoint a perma* village and another, there was fo confiderable a differ- 

nent committee of inftrudion in the legiflative body» to ence in the dialedt, that the inhabitants could not un- 

provide fuch fums as may be necefiary for the preferva- derjLand each other ; and the vineftock had thirty dif- 

tion and improvement of this fyften of inftruAion. ferent names. The naturalift, Villars, has ftated, that 

This legiflative committee are invefted with due autho- in the nomenclature of vegetables, in the departments, 

rity for thefe purpofes. Their objeds are precifely the he had only met with an hundred which had a common 

fame as thofe of the ooouniflion of public inftrudion ippellation. 

B 2 ^bf 
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Ipilitntc. 4/^, The eftabliOiment of the Confem>atoire det Artt thiid year, upon a report of Thibadeau^ in the name Inftitote* 

et Metiers y was decreed in the fitting of the 8th of of the committee of Public Inilni(^loR. Befides the 

Vendemtdire^ in the third year. This coniifti of a fpa- addition of large rooms, and variouD other buildings, 

cioui: hall, in the form of an amphith^tre, and contains there are new.colleAions of natural curiofities and pro- 

the inilruments and the models of machinery connected du6^ions ; and the library is much iiicr«afed. Ic is open 

with the arts, and adefcrlption of their ufes, with every to the public three times a week. At llaced periods 

book rebting to them. Annexed to this eftablifhment all the natur<di(is in Parts deliver courfes of ledures in 

are three expofitors and a draught fman, who explain to the various branches of natural hillory. llie niufeum 

the fiudents the ufe of each inftrument, and who re- is faid to have received gr enter improvements from this 

gifter every new diicovery, which is prcfented to the augmentation than from all the labours of Buifon, or 

Bureau de Confultatiofif to the lyceum of arts, the ci» from its foundation, fince the time of Toumefort. 
devant academy of fciences, or to the board of com- lo/^^, I'he Ecoie det Mines was eftabliihed in the 

merce. Hoiel des Monnaiet, and has for its dirr£iion the natu- 

5M, The eftablifhment of the board of longitude was ralitt Le Sage. This inltitution is unrivalled in Europe; 

decreed in the fitting of the 7th of Mefldor, third year, and the coUeflion of mineralogical curiofities furpaffca 

It was certainly a difgrace under the monarchy, that an whatever can be conceived. 

aftronomical and nautical eftablifhment, which had al- iitb-, The fociety of natural hiftory in Paris,' defer* 

ready proved fo beneficial to Great Britain, fhould not ' vedly clafles among thofe which have rerulered the 

have been adopted in France. In confequence of this greateft fervices to the caufe of (cicnce fince the revolu- 

decree, the French board is now as complete as the tion. A lecture of public inftrudion is held every tea 

Englifh, It confifts of ten members, and has under its days, which is generally given by one of the members, 

jnrifdi6kion the national obfcrvatory at Paris, and all >^ which is open to all the lovers of natural hiftory. 

the aftronomical inftruments belonging to the republic. Premiums are propofed for differtations ; one of whi(^y 

It correfponds with foreign aftronomers ; delivers public by the late C. Herman, jun. (whofe early deceafe waa 

ledurcs on aftronomy and navigation ; and its proceed- ^ great fefs to the republic of letters) on the apterous 

ings are annually recited in a public fitting. dafs of infeds, may be faid 10 conftitute an epocha ta 

6/^, The general fchool of the Oriental languages the annals of natural hifiory. The fociety has puUifh- 

was eftabliftied by a decree of the loth of Germinal^ in cd a volume of memoirs, in folio, entitled, *< Tramfae-' 

the fourth year. This fchool adjoins to the national ^ions of the Sotieiy of Natural Hifiory.*' It hae Itkewiie 

library, and all the books and manufcripts relative to creeled a ftatne to the great Linnaeus, in the national 

Oriental literature are depofited in it. garden of plants ; and, at the period when every public 

7/i5, llie national mufeum of antiquities was decreed inftrodion was fufpended, gave ledlares on the different 

in the fitting of 20th of Pratrial, fourth year. A branches of fcience belongmg to its department. Se- 

fchool of this defcription was fuccefsfulhy eftablifhed at ^cral intelligent and ikillul navigators, among others 

Vienna, by Eckel ; at Gottingen, by Heyne ; at Leip- thofe fent in fearch of the unfortunate La Peioufe, u 

fick, by Erneft ; and even at Strafburgh, by the cele- well as thofe v^ich accompanied Buonaparte 00 his n>- 

brated Obeilin : Paris was, however, withoat one. This inantic expedition to Egypt, were members of this fo- 

national archeology, or fcience of antiquity, ia divided ciety. 

into nine different clafTes : inscriptions, charaders, fta- This ftateroent of fads relative to the prefent ftate of 
lues, has rehefs^ fculptures, paintings, mofaics, medals, pobh'c ittftru6Hon, the feiences, the arta, and the pro- 
civil, reli^ous, and military inftruments. This exten- grefs of national literature in France, baa been taken 
five eftablifliment is under the diredion of two princi- mm a mifeellany, of which the principal writers are 
pal profeflTors ; k Confervateur Profejfeur^ et le Confer* well acquainted with what is doing in that diftraded 
fmteur Bibliothecaire, The province of the former is to country. They call it a fublime fyftem ; and fecra to 
deliver public lednres on the fever al branches of anti- tonfider the increafe of the national library, the im- 
quities, to teach the theory of medals and engravings, provement of the botanic gardens, and the diAroveriei 
the hiftory of the arts among the ancients, &c. 'Die that have been made by the different fichoob or infti* 
duties of the latter are merely of a bibliographical na- tutes, is furnifhing a demonftratien that the republican 
ture. government is more favourable to the advancement of 

8/i&, The new modelling of the Grand National Lib- fcience, than the monarchical, whether abiblute or It- 

rary, was decreed in the fitting of 25 th Vendemiatre^ in mited. But it fhould not be forgotten, thM this fyftem 

the fourth year. By virtue of this decree, the place of is yet in its infancy ; and that in profecuting new 

librarian in chief was fuppreffed, and the whole efbi- fchetnes, all men, and more efpecisdly Frenchmen, ate 

blifhment placed under a confervatoire of eight mem- fiduated by an enthufiafm which gradually coob as their 

bers ; of whom two were appointed for the fuperin- purfuits become familiar. We Thall therefore venture 

tendance of printed books ; two for manufcripts ; two to predi^, that the different fchook will not difplay 

for antiquities ; and two for engravings. From thefe a fuch ardour feven years hence as they do at prefent f ani 

temporary dired^or is annually cholen, who fuperin- that if the republican government continue a dozen of 

tends the whole ads occafionally as prefident of this af- years in France, the progrefs of feience in that couqtry 

fembly, and maintains a regular correfpondence with will not be more rapid than it was urider the monarchy, 

the conftituted authorities relative to the concerns of We muft remember, too, that, the French libraries, mn- 

the library. feums, and pi^ure galleWcF, have been improved by 

gthy The augmentation of the Mufeum of Natural means which the morals of other governments do not 

Hiftory, formerly called Le jfardin Royal des Plantes, employ— by rapine and robbery. 
This eftablifhment was decreed the ijth Brumaire, That fomcthiog may be learned from this fyftem to 

1 improve 
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Tofti'ute, improve ttie mot?es of c^ucatfon in other coaotrics, we 
iDfuraitcf. jjp^it . an(i ^ \^ fo^ that leafon that wc have infcrted 

tn ticccunt of it. But if it contains fomcthing vrorthy 
of imitation, it contains likcwife much to be (hunned. 
VVc c'o not think it confiftent with the rights of man to 
roiw/f/ parents to fend their children to be educated in 
partiruhr fchoole ; efpecially in fchools where not only 
religious inftrudkion is omitted* but where, there is cea- 
fon to beUeve, that the profcffora are at pains to raze 
all relijrious impreffions from the youthful mind. In a 
nation denying the truth of Chriftianity, it is not to be 
fuppofed diat the Chriitian religion will be publidy 
taught ; but in a nation of philofophers, as the French 
call themfdves, it might have been expelled that the 
laws of religious toleration would have been fo far rc» 
garded, that Chriiiian parents would not have been com* 
felit'd to fend their children to anticbriftian fchoolt ! 
But it is not Chridianity alone that is negle^ed in thn 
fuUtme fyftem of education. Though .the legiilative 
body has' fome time ago decreed that there is a God, 
there is not in any one of thofe fdiool» the fmaUeft care 
taken to inftru6l the republican youth' in the principleB 
even of natural religion ! We might indeed have look- 
ed for it under the title Mefaphyjict^ had not the conftir 
tutton of the National Inftitute taught tts* that French 
metaphyfics attend to nothing but the analyfis of fenfa- 
.tions and Ueas. Yet the legiilators might have liften* 
ed on this fubjed to a republican as found as them- 
ieKes^ and who was likewife no friend to fuperftition. 
*^ Nam et Major um inftituta tueri facris, ceremonii^ue 
retinendis fapientis eft. Non folum ad rdigionem per- 
tinety fed etiam ad dvitatit ftatnm, ut fine lis, qui facns 
pttblice praefunt, religtoni private (atis&cere Don pof- 
•fint." Cicero de Nai. Deorum, 

INSURANCE, in law and commerce, though an 
excellent inftitutioo, is not of high antiquity. The 
oldefl laws and regulations concerning infurance, witli 
which the indefatigable Beckmann is acquainted, are 
the following : 

On the 28th 0/ January 1523, five perfons appoint- 
ed for that purpofe' drew up at Florence fome articles 
which are flill employed on the exchange at Leghorn. 
Thefe important {egulations, together with the pre- 
fcribed form of policies, which may be confidered as 
the oldeft, have been inferted, in Italian and German, 
by Magens, in his Treatife on Infurance, average, and 
bottomry, publiihed at Hamburgh in 1753. 

There is flill preferved a fhort regulation of the 2;th 
May 1537, by the Emperor Charles V. refpeAing 
bills of exchange and infurance, in which the ilridly 
fulRlIing only of an agreement of infurance is com- 
manded. 

In the year 1556, Philip II. king of Spain, gave to 
the Spanifh merchants certain regulations refpe^t-ing in- 
fiirance, which are inferted by Magens, with a German 
tranflation, in his work before- mentioned. They con- 
tain fome forms of policies on fhtps going to the Indies. 
. In the year 1 598, the Kamer ^ou affuraniie^ cham- 
ber of infurance, was eilabli(hed at Amfterdam. An 
account of the firfl regulations of this infurance ofEce 
may be feen in Pontanus's Hiftory of the city of Am- 
ilerdam, and in other works* 

In the year 1600, regulations refpediing infurance 
V'ere formed by the city of Middelburg in Zealand. 

It appears that the £ift reguUitioAS refpeding infu- 
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ranees in England, which may be feen in AnderJofCt Iiifuracce. 
Htflory of Commerce^ were made in the year i6oi. We * 

find by them, that infurers had before that period con- 
du6lei themfelves in fuch a manner, that the utmoft 
confidence was repofed in their honefty, and that on 
this account few or ro difputes had arifen. 

Of the various poHcies for infurance in Englandt a 
pretty accurate account will be found in the Encyclop^^ 
dia ; but there is one of them, of which our account 
mull be acknowledged to be now dcfe^ive. This is, 

Insurance on lives; which is a pohcy that has great- 
ly increafed, in confequence of its utility being tnore 
generally underflood. Of the two offices for lifeaf- 
lurances, noticed in that article, the former, entitled 
the Amicahle Society^ has extended the number of its 
fhares to 4900 ; but, as we have already obferved, the 
nature of the inftitution is too limited to become of ge« 
neral imporunce. The latter, entitkd, the Society for 
Equkahle AJjkrancu on Lives, and Surovoor/bipy is un- 
doubtedly one of the moft important inftitutions of 
the kind, as will appear by the following account, with 
which We have been favoured by an obliging correfpon- 
dent, and upon the accuracy ef which our readers may 
depend : 

The members of the equitable fbciety, finding, in 
Jane 1777, that their affairs were in a flourifbing fitua- 
tton, revived to redace their annual premiums one 
tenth ; and in 1782, adopted new tables agreeable to 
the probabilities of life at Northampton, in lieu of thofe 
they had hitherto nfed, formed from the London bilk 
of mortality. But though it was evident, that the new 
tables were much better adapted for affuring promif- 
cuoufly perfona refiding in the country, or in large 
.towns, it was thought proper, for greater liecurity, to 
make an addition of 15 per .cent, to the. real value of 
the affurances, as computed from the table of mortality 
at Northampton ; and with the view- of making an ade« • 
quate compenfation to tlie affured ^or^ their former 
payments, which had been fo much higher than would 
be required by the new rates, an addition was made to 
their claims o£ L.i : los. per cent, for every pre- 
mium they had paid. The confequence of thefe mea- 
fures proved highly favourable to the fociety ; for. its 
bufintis increaied fo faft, that in 1783 it was nearly 
doubled ; the (urns affured amounting to upwards of 
L. 720,000. At this period, the favourable refult of 
a minute and very laborious invefligation of the (late 
of the fociety, induced them to take off the 15 per 
cent, charged upon the premiums in 1782, and make a 
further addition to the claims ofLi.i percent, for every 
payment made prior to the lil January 1786. A flill 
greater increafe of fuccefsful bufineCs determined them, 
in 1 791, to make another addition oih.,\ per cent, to 
the claims; and in the following year, a further addition 
of L. 2 per cent. $ by which the claims upon affurances 
of the year 1770 were more than doubled $ and thofe 
of an earlier date increafed in a iliU higher proportion. 
By thefe advantages to its members, and the honour- 
able, and truly equitable manner in which the concerns 
of the fociety are tranfaded, the augmentation of their 
bufinefs has been fo great, that on the 3 ill l>ecember 
1792, the fumo affured (without including the addi» 
tions made to them) amounted to upwards of 
L.3,oco,ooo; and on the 3 ill December 1795, to 
4tout L. 4iC0O)Ooa 

The 
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Iniifinee. ^ The ntc« of tflurince, tt reduced to thdr red vtbw 
in 1786, tnd accoiding to which thefociety now traa* 
&& bufinefsy are u follows : 
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The other offices in London for the aflurmce of 
lives are, the Royal Exchange /Iffurancey the Wefiminfier 
Society f and the Pelican Life Office, 

The corporation of the Royal Exchange jlffitranee 
was em^wered to aflufe lives hf its fecond charter, 
dated 29th April 1721 ; but the original obje6k of the 
company being fea afTurances, and the true principles 
of affuring on lives being at that time little nnderftoodt 
this branch of their bufinefs was at firft comparatively 
finall : they generally required a premium of five or ^x 
guineas per cent, without any regard to the age } and 
the aflurance, which was ufually for a fmaH fum» was 
feldom for a greater term dian one year. In this man- 
ner they continued to afiure upon lives till the end of 
the year 1783) when the increaling importance of this 
part of their bufineis» which they had fome years felt, 
induced them to adopt a regular table of rates of alTn- 
tanccy according to the NorthamjptOB regifters of mor- 
tality, but with a greater addition to the real values 
than had been made by the ^ Society for Equitable Af- 
furancea on Lives and Survivorfliip/* This waft thought 
proper, from the confideration that the aflurers with 
the Royal Eachauge company are not in any cafe 
liable to a call upon them beyond the premium they 
engage to pay, and have the iecurity of the capital and 
funds of the company arifing from the other branchea 
of their bufinefs ; however* the company, finding them'* 
felves fuccefsfiil in their life aflfurancen, determined, in 
1700, to reduce their premiums ; and in 1797 made a 
ftilf greater redu6Uon, by which they are brought very 
near to thofe above ftated. This company have agents 
in all the. principal towns of Great JBritain, and are 
impowered to afiure lives in all parts of the world. 

The IVe^min/ler Society was efiablifiied in 1 792^ for 
afluring lives, and granting annuities. Their terms are 
nearly the fame as thofe of theffi^oyal Exchange Af- 
furance ; but not being a corporate body, every perfon 
afluring figns a dedaration, that he accepts the joint 
^ftoek of the fociety as his fecurity. 

The Pelican Life Office was inftituted in 1797, by 
fome of the^ principal proprietors of the Phcenix Fire 
Office. The rates which they have publiflied vary con- 
fiderably from thofe of the other offices ; but whether 
they are founded on more jull principles^ time and ex- 
perience muft determine. This fociety alfo makes a 
new fpectes of aflurancei by way of endowment for 



dau^kten« or kgf ehtUren generaOy, whe fi they (hall Ia»«fnl, 
attain the age of twenty*oiie years, , '"*^»*ft' ^ 

INTEGRAL Calculus, in the new analyfis, ts the " 
reverfe of the differential csilculus, and ia the finding of 
the integral from a given differential 1 being fimilar to 
the iitfverfe method of fluxions, or the finding the fluent^ 
to a given fluxion. See Fluxions, EncyeL 

INTEREST, is the allowance given for the ufe of 
money by the borrower 10 the lender, and is either 
Jh^ weompowui. The method of computing both 
tntereftsis explained in the article AlgebrA| {EncycL) 
page 427, &c. ; and the fubjea of fimple intercd is 
again refiimed in Arithmetic, (Encycl.) n** 20. The 
application of the canons for the computation of com- 
jMuod tntereft, to the vakie of annuities, the only cafe 
m which that interefl is aUowed by the laws of this 
country, may be feen in the articles Annuity and 
SuRTivoasHi^, (EncycL) ; where various tables arc 
given to faciliUte the different computations. Some 
of our readers, however, have expreffed a wifh to have 
the rule for computing comoound intereft fo ftated, aa 
to be underftood by thofe who are unacquainted with 
algebraic fymbols. Their wifh may be eafily gratis* 
fied. 

The general formula 8 r=/ R' anfwers for the a^ 
mount of any fum, whether the intereft be payable 
yeariy, half-yearly, quarterly, or daily. Let R d«. 
note the amount of one pound for the firft payment, 
and / the number of payments, the unit being from the 
commencement till the firit payment is due ; alfo, kt / 
denote the logarithm of any quantity before which it ia 
wrote; then, from the known property of logarithms, the 
theorem may be expreffed thus, A S ss /./ 4- /. R X /. 

Required the amount of L. 250 at 3 per cent, com- 
pound intereft, for ta years, reckoning the intereft pay- 
able yeariy» half-yearly, quarterly, and daily ? 

Tear/y.pss 250, R ss 1*05, /= 12. 

0*0211893 s /.R 
12 

•2^42716=: LKxt. 



/. S = 2-65221 16 — L. 448 : 19:3^ = Amount 

250 



198 : 19 : 3| ssComp. intereft. 

Half yearly, f = 250, R =: 1*025, / = 24^ 

0-0107239:;: /. R. 
*4 



/.Ss 



428956 
214478 










•257373<5 = 
2-3979400 = 


/.Rx/. 








= 2-6553 136 — 


• L. 452 : 


3 


:7i = 


Amount. 


4 


S02: 
2 


$•■ 


'7i = 


Intereft. 

Quarterly. 

1 



Intertftf 
llterpoU. 

tion. 



INT C 

j^^MHerfy. p "sa 150, R a ftttgi l«B48f* 
0-0053950 = /. R. 

4g 

^ 431600 

215800 

•258^0=2 /.RXf.. 

2-3979400 = /./. 

/. S = 2-6569000— L.453 : x6 : Si = Amoimt. 

250 

203 : 16 : 8J = Intcrcft. 



J)4iify,/ = 250, R= I + 



'05 36ro5 ,_^^, 



Xii. 



2-5623,;;24 
^^•5622929 

•0000595 =/..R. 
4380 



47600 
1785 



2380 



•2606100 =/. Rx/. 
^•3979400 = ^*/' 



A S = 2-6585500— 'L. 455 : 1 1 : 34^ =s Amount. 

250 

205 : I f : 3i ae latereft. 
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cotirfe lo Snding t5i6 fucicui?* diSbtnficl. /^5«&/ "'^Sjf"* 
Tranf. W. 69. part i. art. 7. •? 

IN TERSCfiNDENT, in algebra, is applied to in^olatwn. 
quantitieBT^ when the exponents of thetr powers are nu 

dical quantities. Thus *^*, « > &c. are interfccn" 
dent quantities. 

INTERSTELLAR, a word ufcd by fome authors 
to exprefs thofe parts of the univerfe that are without 
and beyond the limits of our fohr fyflem. 

INTRADOS, the interior and lower fide, or curve* 
of the arch of a bridge, '&c. In contradiftindion from 
the extrados, or exterior curve, or line on the upper 
fide of the arch. See Arc» in this Su/ipL 

INVOLUriON and Evolution, are terms intro. 
daced into geometry by the celebrated Mr Huyghens, 
to exprefs a particular manner of defcribing curvilineal 
fpaces which occurred to him when occupied in the im- 
provement of his noble invention of pendulum clocks • 
Although he walb even aftonifhed at the accuracy of 
their motion, /and they foon fupcrfeded all balance 
clocks, he knew that the wide vibrations were fome- 
what flower than the narrow ones, and that a circle was 
XK>t fufficiently incurvated at the fides to render aU the 
vibrations ifochronous. The proper curve for this pur- 
pofe became an intereHing obje6L By a mod accarate 
in ve (ligation of the motions of heavy bodies in curved 
paths, he diicovered that the cycloid was the line re- 
quired. Lord Brouncker had difcovered the fame thing, 
as alfo "Dr Wallis. But we do Mi imagine that Huy- 
ghens knew of this ; at any rate, he has the full claim 
to the difcovery of the way of making a pendulum of- 
cillate In a cycloidal ah:h. It eafily occurred to him^ 
that if the thread by which the pendulum hangs be fuf<» 
pended between two curved cheeks, it would alternate* 
iy lap on each of them in ics vibrations, and would 
thus be raifed out of the circle which it defcribes when 
fufpended from a point. But the difficulty was to find 
the proper form of thofe cheeks* Mr Huyghens waa 



INTERPOLATION, irv the modem algebra, is 

tifed for finding an intermediate term of a feries, its a moll excellent geometer, and was poffefled oF method* 

place in the feries being given. See Algebra and unki>3wn to others, by which he got over almoft every 

S£Riss, EncycL difficulty. In the prefent cafe there was fortunately no 

The method of interpolation was firft invented by difficulty, the means of folution offering themfelves al- 

Mr Briggs, and applied by him to the calculation of moil without thought. He almofl inrocdiately difco- 

logarithms, &c. in his Arithmetica Logarithmica, and vered that the curve in queflion was the fame cycloid, 
his Trigonometna Britanntca ; where he explains, and 



fully applies, the method of interpolation by differences 
His principles were followed by Reginal a^nd Mouton 
tn France, and by Cotes and others m England. Wal- 
lis made ufe of the method of interpolation in various 
parts of his works ; as his arithmetic of infinites, and 
his algebra, for quadratures, &c. The fame was alio 
happily applied by Newton in various ways : by it he 



That is, be found, that while a thread unwinds from an 
arch of a cycloid, beginning at the vertex, its extremity 
defcribes the complementary arch of an equal cycloid. 

Thus he added to this curve, already fo remarkable 
for its geometrical properties, another no le& curious^ 
and inBnitely exceeding all the others in importance. 

The Heps by which this property was difcovered are 
fuch dire& emanations from general principles, that 



iriveftigated his bbomial theorem, and quadratures of they immediately excited the mind of Mr Huyghens* 
the circle, elliple, and hyperbola. Sec WalhVs Algebra, which delighted in geometry, to profecute this methoit 

of defcribing or transforming curve lines by evolution. 
It is furprifing that it had not ere this time occurred to 
the ancient geometers of the lad century, and particularly 
to Dr Barrow, who feems to have racked his fancy for 



chap. 85. &c. Newton alfo, in lemma 5. lib. 3. Prin- 
ctp. gave a moft elegant folution of the proUem for 
drawing a carve line through ~the extremities of any 
number of given ordinatest and in the fiibfequent pro- 



pofition, applied the folution of this problem to that of almoft every kind of motion by which curve L'nes caiv 



finding, from certain obferved places of a comet, its 
-place at any given intermediate time. And Dr Wa- 
ring, who adds, that a (blution ftill more elegant, on 
fome accounts, has been fince difcovered by Mefi*. 
Nichol and Stirling, has alfo refolvcd the fame pro- 



be generated. Evolution of a thread from a curve is a 
much more obvious and conceivable genefis tlian that of 
the cycloid invented by Merfennus, or that of the 
conchoid by Nicomedes, or thofe of the conic fec^ 
tions by Vieta. But except fome vague exprelfioha 



blcffly and rendered it more general* uttlioot having ft- by Ptolemy and Ga2caduS| sdi>o\K defcribing fpirala 

by 



' 
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.^ohition. by a ihxtiA nnlapped from a cytidder, wc do not re- 
colle£l any thing of the kind among the writings of 
the mathcfnaticianB ; and it is to Huyghens alone that 
^ we are indebted for this very^ beautiful and important, 
branch of geometry. It well dcfervcs both of thcfc epi- 
tliets. The theorems ivhtch conftitate the doctrines of 
evolution are remarkable for their perfpicuity and ncat- 
nefs. Nothing has fo niuch contributed to give us clear 
lotions of a very delicate fubjefi of mathematical dif- 
cuflion, namely curvature, and the meafure and varia- 
tions of curvature. * It had become the fubje^ of very 
' keen debate ; and the notions entertained of it were by 
- no means diflin^l. But nothing can give fuch a pre- 
' cife, conception of the difference of curvature^ in the 
different parts of a cycloid or other curve» as the behold- 
ing its defcrjption by a radius continually varying in 
length. This do^lrine is peculiarly valuable to the fpe- 
culator in the higher mechanics. The intenfhy of a de« 
' -fleding force is eflimated by the curvature which it in* 
duces on any. redllineal motion; and the variations of 
this in tenfity^ which is the charaderiftic of the force, 
or what we call its nature, is inferred from the varia- 
tions of this curvature. The evolution and involution 
of curve lines have therefore great claim to our atten- 
tion. But a Work like ours can only propofe to exhi- 
bit an outline of the fubjeA; and we mull refer our rea- 
ders to thofe eminent authors who have treated it in 
detail. Varignon, in the Memoirs of the French Aca- 
demy for 1706, has Ipen at immenfe pains to prefent it 
in every form ; James Bernoulli has alfo treated the 
fubje£k in a very general and fyftematic manner. Some 
. account is given of it in every treatife of fluxions. We 
recommend the original work of Mr Huyghena in par« 
ticular; and do not heiitate to. fay, that it is the fineft 
fpeciroen (of its extent) of phyfico-mtthematical dif- 
cuilion that ever lias appeared. Huyghens was the mofl 
elegant of all modern geometers ; and both in the geo* 
; metrical and phy deal part of this work, De Horologio Of' 
.^illatorlofht has preferved the utmoft rigour of demon- 
: flration, ynthout taking one flep in which Euclid or 
ApoUonius would not have followed him. 



Atque haurire. 



•juvai integros acctdere fontet 



Plate 



Such authors form the tafte of the young mathema- 
tician, and help to preferve him from the alm&Il mecha- 
aical procedure of the expert fymbolical aualyft, who 
arrives at his concluiion without knowing how he gets 
thither, or having any notions at all of the magnitudes 
bf which he is treatiiig. 

There are two principal problems in this do^rine. 

I. To afcertain. the nature lof the 6gure generated by 
the evolution of a given curve. 

II. To determine the nature of the curve by whofe 
evolution a given curve may bcgenerated. — Wc -(hall 
confider each of thefe in order, , and then take the op- 
portunity which this fubjed gpves of explaining a little 
the abflnife nature of curvature, and its meafures and 
variations, and take notice of the opinions of mathema- 
ticians about the precife nature of the angle 6f conta£i. 

Tile curve line ABCDEF (fig. i.) may be coniider- 
ed as the edge of a crooked ruler or mould ; a thread 
may be fuppofed attached to it at F^ and then lapped 
along it from F to A. If the thread be now led away 
jE^om A, keying it always tight, it is plain that the ex- 



6 ] I N V 

tremity A nuift defcribe a curve Xxvit h,h c d e f^ andlnWatioi, 
that the detached parts of the thread will always be 
tangents to the curve ABCDEF. In like manner will 
the curve line Y d! c' h' A' be dcfcribcd by keeping the 
thread fad at A, and unlapping it from the other end 
of the mould. 

This procefs was called by Mr Huyghens the Evo- 
lution of the curve ADF. ADF is called the Evo- 
LUTE. Ad/wds named by him the Curve by Evo- 
lution. It has been fince more briefly termed the 
Evolutrix, or unlapper. It has alfo been called the 
lNVX)fUTE ; becaufe, by performing the procefs in the 
oppofite dire&ion /</A, the thread is lapped up on 
the mould, and the whole fpacc ADF fd A is folded 
up like a fan. The detach^ parts C r, D d, or C^', 
I^ d^ &q. of the thread, are called Raoii of the Evo- 
vX^UTc; perhaps with fome impropriety, becaufe they ra- 
ther refemble the momentary radii of the evolutrix. We 
may name them the evolved radii. The begimung 
A of evolution may be coniidered as the vertex of the 
curves, and the .ends F and /may be called the. terms. 

There is another way in which this defcriptfon of 
curve liries may be conceived. Inflead of a thread F/ 
gradually lapped up on the mould, we may conceive 
F/ to be a (Iraight edged ruler apphed to the mould, 
and gradually rolled along it without .Hiding, fo as to 
touch it in fucceflion in all its points. It is evident, 
that by this procefs* the point / will defcribe the curve 
fdAj while the point F defcribes the other curve Fdd, 
This way of conceiving it ^ivcs a ^reat extenfion to the 
dodrine, and homologates it with that genefis of curve 
lines by which cycloids of all kinds are defcribed, and 
which we may diidinguifh by the name of Pro volu- 
tion. For it is plain, that the relative motions of the 
points A and i are the fame, -whether the ruler ih6' roll 
on the- mould ABF, or ^he mould roll on the ruler: 
but there w]Q be a great diiference in the form of the 
line traced by the defcribing .point, if we fuppofe the 
plane on which it is traced to be attached to the rol- 
ling figure. Thus, when a circle rolls on a ftraight 
line, a point in its drcuaiference traces a cycloid on the 
plane attached to the itr^Light line, while the point of 
the flraight line which quitted the circle defcribes on 
the plane attached to the circle another line ; namely, 
the involute of the circle. This mode of defcription sd- 
lows us to employ a curved ruler in pUce of the flraight 
one bhh' \ and thus gives a vaft; exteiyfjoh to the the* 
ory. But at prefent vie fludl confine ourfelves to the 
employment of the Uraight line ^ B ^, only keeping in 
mind, that there is an intimate connedtion between the 
lines of evolution and of provolution. 

By the defcription. now given of this procefs of evo- 
lution and invohition, it is plain, 

1. That the evolution is always made from the con- 
vex fide of the evolute. 

2. That the evolved radii B ^, C r, D d^icc. are re- 
fpedively equal to the arches B A, C A, DA, &c. of the 
evolute which they ^ave quitted ; and that 3 B ^, r C r', 
</D d't 3cc. are always equal to the whole arch ADF. 

3. That any poiitt B of the lapped up thread de- 
fcribes during its evolution a curve Ikie ^y^^f pa- 
rallel to he def i becaufe thefe curves are always equi- 
difiant from each other. 

4. That if the thread extend beyond the mould as a 
tangent to it> the extremity « will defcribe a parallel or 

equididant 
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iBfolutioB-equidiftant cxLrve ^(^y^'ft lying without hbcdef* Ate Jin A^ and have the fame tangent i it therefore InwIu^IoR. 

' ' From this it appears that B y ^ • f is the conaplete evo- does opt deviate from it, otherwife their tangents would * 

lutriz of FEDCB, while ^</rr/is theevolatrijiofthat feparate, and would not both he at right angles with 

arch, and the added tangent B L In like manner, the tlie lines touching the evolute. They muit therefore. 

lapped up thread ADF, with the added part ¥f\ de« coincide throughout. 

fcribes the evolutrix f'«'^/^' A'. 8. The arches bed Mdl^rit intercepted by the 

5. If from any point C of the evolute there be drawn , fame radii B b and D </, may be called c(mc£TUric ; and 
lines C^, Cff C</, Cf, &c. to the evolutrix, thofe the angles contained between the tangents drawn thro' 
which are more remote from the vertex are greater than their extremities are equal. Thus the angle '^ «^ » is e« 
thofe which are nearer. Draw B^, rC, ^D, «£, qual to /^ : but although equidiftant, parallel^ and con* 
touchine the evolute. C 3 is lefs than CB -f B ^ ; taining the (ame angle between their tangents and be- 
that is (2), than C r. Again, DC -^ Cc n equal to tween their radii, they are not fimiUr. Thus, the arch 
D ^, which 18 lefs than DC -(- C </. Ther^ore C f is « ^ has a curvature at « that is the fame with that of 
lefs than C J. Now let C ^ cut D </ in r. Then e r any circle whofe radius is equal to A « ; but the cur- 
4- r D£ is greater than t £. But ^ £ is equal to ^r vature at A is incomparable with it, and unmeafurable* 
^- r D£. Therefore « r is greater than dr ; and < r -4* The fame may be faid of the curvatures at /s and at B. 
r C is. greater than dr 4- r C> which is greater than 9. If a circle ud%\it defcribed round the centre D 
c C Therefore « C is greater than c C. with the radius D 1/, it both touches and cuts the evo- 

6. Hence it follows, that a circle defcribed round * lutrix in the point ^, and no circle can be defcribed 
any point of the evolute, with a radius reaching to any touching the curve in that point, and pa£Qng between 
point of the cvolutnxi will cut the evolutrix in that it and the circle ud%i For lince it touches the curve 
point, and be wholly within it on the fide remote from in 1/, its centre muCt be fomewhere in the line ^/D per* 
the vertex, and without it on the fide next the vertex, pendicular to mdi. It cannot be in any point n more 

7. The evolved radius cuts every arch of the evolu- remote from d than D is ; for it woukl pafs without the 
trix perpendicularly, or a right line drawn through the arch du^ and be more remote than J u from the arch //c 
inteiiedtion' at right angles touches the evolutrix in of the evolutrix. On the other lide, it would indeed 
that point. Through any point d draw the line mdi pafs without the arch ^z, which lies within the arch 
at right angles to dD. The part odimd next to the «^^ of the evolutrix : but it would alfo pafs without 
vertex is wholly without the curve, becaufe it is with- the curve. For it has been already demonilrated (7) 
out the circle deCcribed round the centre D ; and this that ud is greater than n e ; and the curve would lie 
circle is without the evolutrix on that fide of d which is between it and the circle d %* 

next the vertex (6). Any point i on the other fide of Thus it appears, that a circle defcribed with the e- 

d is alfo without the curve. For let / « £ be another volved radius approaches nearer, to the curve, or touches 

evolved radius, cutting D ^ iri ni then nd is lefs than it more dofely, than any other circle ; all other circles 

n /, becaufe ndt w^ right angle by conftru^on ; and either interfe£t it in meafurable angles, or are within' 

- therefore ntdh acute« But becaufe £ 11 •{* 11 D are or without the curve bn both fides of the point of coo- 
greater than'£D, Kn + nd are greater than £D+ tad* This circle udz has tlicrefore the fame curva* 
jbd^ that is, than £^, and ndi$ greater than ne. There- turc with the curve in the point of contact and coaief- 
fore, fince it is lefs than n /, it follows that « ^ is much cence. It is the eq^icurvs ciacLX, the circle of equal 
kfs than n /, and / lies without the curve. Therefore curvature, the osculating circles (a name given it 
the whole line mdi is without the curve, except in the by Leibnitz). The evolved radius of the evolute is the 
point J. It therefore touches the curve in d^ and the xaoius op cuxVatuxe of the evolutrix, and the point 
radius D </ cuts it at right angles in that point. By the of the evolute is the centxs of cuxvaturs at the 
fame reafoning, it is demonftrated, that all the curves point of conta6i with the evolutrix. "i'he evolute k 
A b dfy « ^^ f, A'bf df\ »'fi>' i'9\ are cut perpeodicu- the geometrical locus of all the centres of curvature of 
kuly'by the tangents to the evolute. Alfo aU theie curves the evolutrix. 
interfed the evolute* at right angles in their vcrtexea- This is the moft important circumftance of the whole 

It follows from this propofition^ that from every do&ine of the involution and evolution of curve lines. 

point, fuch aa /, or i, or 0, £cc. in the fpace AOF com- It is aifumed as a felf-evident truth by the precipitant 

preboadcd by the evolute and its ^treme tangents AO, writers of elements. It is indeed very like truth : For 

FO, two perpendiculars may be drawn to the evola< the extremity of the thread is a momentary radius during 

trix A df\ and that from any point in the fpace with* the procefs of evolution; and any minute arch of the evo- 

in the angle A 9/ only one perpendicular can be drawn { lute nearer the vertex muft be conceived as more incurra- 

and that no perpendicular can be drai^vn from any point ted than the arch at the point of contad^ becaufe defer i« 

on the oth^r fide of ADF. ApoUoaius had obferved bed with fhorter radii : for the fame reafon, all beyond 

thefe circumftances in the conic fedlions, but had not the contad mull be lefs incurvated, by reafon of the 

thought of markioe the boundary formed by the evo- greater radii. The cuiirature at the contadl mull be 

lute ADF. Had he noticed this^ he would certainly neither greater nor lefs than that of the circle. But 

have difcovered the whole theoiy of evolution, and its we thought it better to follow the example of Huy* 

importance in fpeculative geometry. ghens, and to eftablifh this leadiag propofition on the 

It alfo follows from this propofition, that if a curve ftri^eft' geometrical reafoning, acknowledging the fin- 

Abtdcf is cut by the tangents of ABCD£F at gular obligation which mathematicians are under to him 

right angles in every point, it will be defcribed by the tor giving them fo palpable a method of fixing their no« 

evolution of that curve : For if the evolutrix, whofe tions on this fubjed. When the evolute of a curve is 

vertex is A, be really defcribed, it will coimde with giveni we have not only a clear view of the gcnefis of 

SurPL. Vol. II. PartL ' . C the 
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Involution* ^he cunre, with a ocat and accurate mechanical method fomc fcry intricate qucAions and erroneoa« notions. In^olutioa. 

^' ' of dcfcribing it, but alfo a diftin^ compreheniion of the There can be little doubt of their impropriety : For ' 

whole curvature, and a connected view of ita gradual when we fay, that the curvature at A is infinitely great- 
variations, er than at «• we do not recoiled that the fl<>xure of the 
We fpeak of curvature that 19 greater and lefler; and whole arch A ^ is equal to that of the whole arch « fiy 
every perfon has a general knowledge or conception of and the flexure at A muil either make a ^ part of the 
the difference, and will fay, that an ellipfis is more whole flexure, or it mud be fom^hing difpanite. 
curve at the extremities of the tranfverfe axis than any The evolutrix A,hcdf {fig, 2.) of the common e- 
where elfe. But before we can inilitute a coroparifon quikteral hyperbola exhibits every poffible magnitude of 
between them with a precifion that leads to any thing, curvature in a very fmall fpace. At the vertex A of the 
we muft agree about a meafure of curvature, and (ay hyperbola it is perpendicular to the curve ; and there- 
what it is we mean by a double or a triple curvature, fore has the'tranfverfe axis A p A!* for its tangent. The 
Now there are two ways in which we may confider curvature of the evolutrix at A is called infinitely great, 
curvature, or a want of reditude : We may call that As the thread unlaps from the branch ABC, its extre- 
a double curvature which, in a g^ven fpace, carries us mity dcfcribes Abe. It is plain, that the evolutrix 
twice as far from the ftraight line ; or we may call that muft cut the aflymptote f H at right angles in fome 
a double curvature by which we deviate twice as much point G, where the curvature will be what is called in- 
from the fame diredion. Both of thefe meafurcs Jiave finitely fmall ; becaufe the centre of curvature has re^ 
been adopted ; and if we would rigidly adhere to them, moved to an infinite diftance along the brailch AF of 
there would be no room for complaint : but mathemati- the hyperbola. This evolutrix may be continued to 
cians have not been fleady in this refped, and by mixing the vertex of the hyperbola on the other fide of the af- 
and confounding thefe meafures, have frequently puzzled fymptote» by caufing the thread to lap upon it, in the 
their readers. All agree, however, in their firft and fame way that Mr Huyghens completed his cydoidal 
fimple meafures of curvature, and fay, that the curva- ofcillation. Or we may form another evolutrix »fiy^f 
ture of an arch of a dicle is as the arch diredly, and *'^/^ A'', by lengthening the thread from Gto f, the 
as the radius inverfely. This is plainly meafuring cur- centre of the hyperbola, and fuppofing that, as foon as 
vature by the defle&ion from the firft direction. In an the curve A ^ f is completed, by unlapping the thread 
arch of an inch long, there is twice as much deflexion from the branch ABC, another thread laps upon the 
from the firft dirediou when the radius of the circle is hyperbola A'' F^ This laft is confidered as a more ge- 
of half the length, if the radius is about jyjth inches, ometrical evolution than the other : For the mathema- 
an arch of one inch in length produces a final direction ticians, extending the dofirine of evolution beyond Mr 
one degree different from the firft. If the radius is 1 14T Huyghens's reftriftion to curves which had their con- 
inches, the deviation is but half of a degree. The linear vexity turned one way, have agreed to confider as one 
def}e6lion from the ftraight path is alfo one- half. In continued evolution whatever will complete the curve 
the cafe of circles, therefcre, both meafures agree : but expreffed by one equation. Now the fame equation 
in by far the greateft number of cafes they may differ expreffes both the curves AF and A''F', which oc- 
exceedingly, and the change of diredion may be great- cupy the fame axis A A". The cycloid employed by 
eft when the linear deviation is kaft. Flexure, or Huyghens ia, in like manner, but one continuous curve, 
change of diredion, is, in general, the moft fenfible and defcribed by the continued provolution of the circle 
the moft important charader of curvature, and is mw along the ftraight line, although it appears as two 
derftood to be its criterion in all cafes. But our pro- branches of a refieaied curve. We (hall meet with many 
cefles for difcovering its quantity are generally by firft inftances of this feemingly compounded evolution when 
difcovcring the linear deviation ; and, in many cafes, treating of the fecond queftion. 

particularly in our philofophical inquiries, this linear Since the arch A ^^G contains every magnitude of 

deviation is our principal objc6t. Hence it has hap- curvature, it appears that every kind of curvature may 

pened, that the mathematician has frequently ftopped be produced by evolution. We can have no- conception 

(hort at this refult, and has adapted his theorems chief- of a flexure that is greater than what we fee at A, or 

ly to this determination. Thefe differences of obje6^ lefs than what we fee at G ; yet there are cafes which 

have caufed great confufion in the methods of confider- feem to (hew the contrary, and are familiarly faid, by 

tng curvature, and led to many difputes about its na- the greateft mathematicians, to exhibit curvatures infi- 

tpre, and about the angle of contad ; to which dif- nitely fmaller ftill. Thus, let ABC (fig. 3.) be a co- 

putes there will be no end, till mathematicians have a- nical parabola, whofe parameter is AP. Let A£F be 

greed in their manner of expreffing the meafures of a cubical parabob, whofe parameter is AQ^ If we 

curvature. At prefent we abide by the meafure aU make AQ[^to AD as the cube of AP to the cube of 

ready given, and we mean to exprefs by curvature or AQ_» the two parabolas will interfed each other in the 

flexure the change of diredion. ordinate DB. For, making AP =/, and AQj= y, 

This being premifed, we obferve, that the curvature and calling the ordinate of the conic parabola /, that 

of all thefe curves of evolution where they feparate of the cubic parabola s, and the indeterminate abfciffa 

from their evolutes, is incomparable with the curvatuiie AD x, we have 

in any other place. In this point the radius has no ^ : ^'^ = 7 : «, := ^ : «', and/ : q :s q i z^ 

magnitude ; and therefore the curvature is faid to be but q \ p 'sl q i p\ therefore, by compofition, 
inBnitely great. On the other hand, if the evolved f* i q* sz q* : p x ^ ?*•>% and/ ^ ^ ^ q i yi 

curve has an aflymptote, the curvature of the evolutrix therefore « s= jr, and the parabolas interfed in B. 
of the adjacent branch is faid to be infinitely fmall. Now, becaufe in all parabolas the ordinates drawn at 

Thefe expreflions becoming familiari have occafioned the extremity of the parameters are equal to the para- 
2 meter8> 
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lafohtiofl. meters, the interfedions q and p will be in a line A qp^ we can defcribe a circle^ and denlonftrate chat it has al-. Jn^olotion* 

which makes half a right angle with the axis AP. fo an «rch lying without the parabola. Thcfc infinite- ' ^ 

Therefore, when AQ^is greater than AP, the point q fimal curvatures, therefore, are not warranted by our 

is without th^ conical parabola, and the whole arch of arguments, nor does it yet appear that there are curves 

the cubical parabola cut off by the ordinate DB is aUb which cannot be defcribed by evolution. We are al« 

without it; but when AQ^is lefs than AP, q is within ways puzzled wh^n we fpeak. of iniinites and infinite(i« 

the conical parabola, as is alfo the arch ^ B. There-, malsas'of fomething precife and determinate ; whereas 

fore the remaining arch B£A is without it, and is the very denomination precludes all determination. We 

therefore Icfs incurvated at A. An endlefs number of take the diflinguifhing circumftance of thofe different 

conical parabolas of fmalier curv?.ture may be drawn by orders for a thing clearly underftood ; for we build 

enlarging AP ; yet there will ftill be an arch AEB of much on the diftlndion. We conceive the curvjature 

the cubical parabola which is without it, and therefore of the cubical parabola as verging on that of the com« 

lefs incurvated. Therefore the curvature of a cubical mon parabola, and the one feries of curvatures as be- 

parabola is lefs than that of any conical parabola x It ginning where the other ends. But Newton has (hewn^ 

is (aid to be infinitely lefs, becaufe an infinity of cubical that between thefe two feriefes an endlefs number of [i« 

parabolas of y^a//fr curvature than AEB may be drawn nular feriefes may be interpofed. The very names gi« 

by enlarging AQ^ ven to the curvature at the extremities of the hyperbo- 

It may be demonftrated in the fame manner, that a licevolutrix have no conceptions annexed to them. At 

paraboloid, whofe ordinates are in the fubbiquadrate ra* the vertex of the hyperbola there is no line, and at the 

tio of the abfciffie, has an infinitely fmalier curvature at xnterfe^ion with the aflymptote there is no curvature, 

the vertex than the cubical parabola. And the curva« Thefe unguarded cxpreifions, therefore, fhould not 

ture of the paraboloid of the next degree is infinitely make us doubt whether all curves may be defcribed by 

lefs than this ; and fo on continually. Nay, Sir Ifaac evolution. If a line be incurvated, it is not flraight. 

Newton, who 61ft took notice of this remarkable cir- If fb, two perpendiculars to it muft diverge on one lide, 

Gumftance, demonflrates the fame thing of an endlefs and muft conver|re aitd meet on the other in fome point* 

fucceffion of paraboloids interpofed between any two de* This point will Be between two other points, in which 

grees of this feries. Neque novU (fays be) natura Rmi» the two perpendiculavs touch that curve by the evolu- 

tem. tion, of which the given arch ef the curve may be de* 

If this be the cafe, all curves cannot be defcribed by (bribed. Finally (which fhould decide the queflion), 

evolution ; for we have no conception of a radius of we (hall (ee by and bye, that the cubic, and ail higher 

curvature that is greater than a line without limit. The orders of pars^c^oids, may be fo defcribed by evolution 

theory of cnrvilineal motions delivered in the article from curves having affymptotic branches of determi- 

Dynamics muff be imperfedl, or there muff be curve nable forms. 

lines which bodies cannot defcribe by any powers of Such are the general affections of lines generated by 

nature. The theory there delivered profeffes to teach evolution. They are not, properly fpeaking, peculiar 

how a body can be made to defcribe the cubical para- properties ; for the evolutrixes may he any curve lines 

bola, and many other curves which have thefe infinite* whatever. They only ferve to mark the mutual relations 

fimal curvatures ; and yet its demonff rations employ of the evolutes with their evolutrixes, and enable us to 

^e radius of curvature, and cannot proceed without it* conffru£t the one, 4lnd to difcover its properties by 

We profcfs ourfelves obliged to an attentive reader means of our knowledge of the other. We proceed to 

(who has not favoured us with his name) for making (hew how the properties of the evolutrix may be deter- 

this obfervation. It merits attention. mined by our knowledge of the evolute. 

There muft be fome paralogifm or nrJfconception in This problem will not long occupy actentioo, being 

all this language of the mathematicians. It does not much limited by t^e conditions. One>of the firff is, 

neceffarily follow from the arch AEB lying without that the length of the thread evolved muft be known in 

the' arch AIB, that it is lefs incurvated at A ; it may every pofition: Therefore the length of the evolved 

be more incurvated between A and B. Accordingly arch muft, in like manner, be known ; and this, not 

we fee, that the tangent BT of the conical parabola is only in totOf but every portion of it. Now this is not 

lefs inclined to the common tangent AV than the tan* univerfaUy, or even generally the cafe. The length of 

gent B / of the cubical parabola is ; and therefore the a circular, parabolic, hyperbolic, arch has not yet been 

flexure of the whole arch AEB is greater than that of determined by any finite equation, or geometrical con- 

the wliole arch Alfi ; and we (hall fee afterwards, that ftru6b'on. Therefore their evolutrixes cannot be deter* 

there is a part of AEB that is more incurvated than mined otherwife than by approximation, or by compi- 

any part of AIB. There is nothing correfponding to rifon with other magnitudes equally undetermined. Yet 

this unmeaning and inconceivable fucceffion of feriefes of it fometimes happens^ that a curve it difcovered to e- 

magnitudes of one kind, each of which contains an end- volve into another of known properties, although we 

lefs variety of individuals, and the gp-eateft of one feries have not previoufly difcovered the length of the evolved 

infinitely lefiB than the fmalleft of the next, &c. ; there is arch. Such a difcovery evidently brings along with it 

nothing like this demonftrated by all our arguments, the re6iification of the evolute. Of this we have an in- 

In none of thefe do we ever treat of the curvature at ftance in the very evolution which gave occafion to the 

A, but of a curvatuie which is not at A. At A we whole of this dodrine; namely, that of the cycloid; 

have none of the lines whxh are indifpenfably neceffary which we (hall therefore take as our f.rft example. 

for the demonftration. Befides, in the very fame man- Let ABC (fig. 5.) be a cycloid, of which AD is 

ner that we can defcribe a cubical parabola, and prove the axis, and AHD the generating circle, and AG a 

that it has an arch lying without the conical parabola, tangent to the cycloid at A, and equal to DC. Let 

C 2 BKE 
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Iflvo'otton.BKE toach the cycloid in B» tnd cut AG in K. It the yoang reader who wifliei to form a good ttfte in Involiitfon. 

13 required to find the fitnation of that point of the line mathematical refearchet ; he will there fee the geome* * '/'■' 1 
BE which had unfolded from A ? trical principles of evolution elegantly exemplified. 

Draw BH parallel to the hafe DC of the cycloid. We may juft ohferve, before quitting thU clafa of 
cutting the generating circle in H> and join HA. De- currea, that many writers* eren of fome eminence* in 
fcribe a circle KEM equal to the generating circle their compilations of elements* give a very faulty proof 
AHD, touching AG in K, and cuuing BK in fome of the pofition of the Ungent of a curve dcfcribed by 
point E. It is known* by the properties of the cycloid* rolling. I'hcy fay* for example* that the tangent of 
that BK is equal and parallel to HA, and that BH is the cycloid at £ is perpendicular to K£ ; becaufe the 
equal to the arch A i& H. Becaufe the circles AH D line KE is* at the moment of defcription* turning 
and KEM are equals and the angles HAK and AKE round K as a momentarj centre. This* to be fure* 
are equal, the chords AH and KE cut off equal arches* greatly (hortens inveftigation ; and the inference is a' 
and arv themicKes equal, becaufe BHAK is a paral- truth* not only when the rolling figure is a circle rolU 
Iclogram, AK is equal to HB ; that is* to the arch ine on a ftraight line* but even when any one figure 
A iTn, that is* to the arch KmE. But if the circle roUi on another. Every point of the rolling figure 
KEM had been placed on A* and had rolled from A really he^ini to move perpendicularly to the line joining 
to K* the arch difengaged would have been equal to it with the point of conta^ But this genefis of the 
A K, and the point which was in contad with A would arch £ ^ * by the evolution of the arch B ^* fliewn that 
now be in £* ir. the circumference of a cycloid AEF* K is by no means the centre of motion* nor HK the 
equal to CBA, having the line AG, equal and parallel radius of curvature. Nor is it* in the cafe of epicy- 
to DC* for its bafe* and GF» equal and parallel to DA, cloids* trochoids, and mnny curves of this kind, a very 
for its avis. And if the diameter KM be drawn* and eafy matter to find the momentary centre. The circle 
EM be joined, £M tonches the cycloid AEF. KEM is both advancing and turning round its centre ; 

Cor. The arch B A of the cycloid is equal to twice and thefe two motions are eqiul, becaufe the circle docs 
the parallel chord HA of the generating circle : For not Aide but roll, the detached arch being always equal 
this arch is equal to the evolved line BKE : and it has to the portion of the bafe which it quits. Therefore* 
been (hewn, that EK is equal to KB, and BE is there- drawing the tangents E^f, M^* and completing the pa- 
fore equal to twice BK, or to twice HA- This pro- rallelogiam £/ M^, E/ wfll reprcfent the progref. 
perty had indeed been demonilrated before by Sir Chri- five motion of the centre, and £^ the motion of roca- 
hopher Wren, quite independent of the do^rine of evo- tion. EVf, the motion compounded of thefe, mvift be 
lution; but it is given here as a Icgitimite refult of perpendicular to the chord EK. 
this doArine, and an example of the ufe which may be The inveftigation that we have given of the evolutrix 
made of it. Whenever a curve can be evolved in- of the cycloid has been fomewhat peculiar* being that 
to another which is fufceptible of accurate determina- which offered itfclf to Mr Huyghcns at the time when 
tion, the arch of the evolved curve is determined in he and many other eminent mathematicians were much 
length ; for it always makes a part of the thread whofe occupied with the fingular properties of this curve. It 
extremity defcribes the evolutrix* and its length is does not ferve* however, fo well for exemplifying the 
found, by taking from the whole length of the thread general procefs. For this purpofe, it is proper to avail 
that part which only touche* the curve at its vericx. ourfelves of all that we know of the cycloid, and parti- 
This genefis of the cycloid AEF, by evolution of cularly the equality of its arch B A to the double of the 
the cycloid ABC, alfo gives the moft palpable and fa- parallel chord HA. This being known* nothing can 
tisfaftory determination 'of the area of the cycloid. For be more fimple than the dtcermination of the tivolatrix, 
fioce BE is always parallel to AH, AH will fweep either by availing ourfelves of every property of the ^- 
over the whole furface of the femicircle AHD, while cloid, or by adhering to the general procefs of rtferring 
BE fweeps over the whole fpace CBAEF ; and fince every point to an abfciffa by means of perpendicular or- 
BE is always double of the fimultaneous AH, the dinates. In the firft method* knowmg that /BE is 
fpace CBAEF is quadruple of the iemicircle AHD. double of BK, and therefore KE equal to HA, and 
But the fpace defcribed in any moment by BK is alfo KA = BH, = H^ A* = KmE, we find E to be the 
one fourth part of that defcribed by BE. Therefore dcfcribing point of the circle, which has rolled from A 
the area GAEF is three times the femicircle AHD ; to K. In the other method, we muft draw EN per- 
and the fpace DHABC is double of it ; and the fpace pendicular to AG; then, becaufe the point E moves, 
CBAG IS equal to it. during evolution, at right angles to BE, EK is the 

Sir Ifaac Newton has extended this remarkable pro- normal to the curve dekribed, and NK the fubnormal, 
pcrty of evolving into another curve of the fame kind and is equal to the correfponding ordinate H' I' of the 
to the whole clafs of epicycloids, that is, c)doids form- generating circle of the cycloid ABC. This being a 
ed by a point in the circumference of a circle* while charadcriilic property of a cycloid, E is a point in the 
the circle rolls on the circumference of another circle* circumference of a cycloid equal to the cycloid ABC 
cither on the convex or cor.cave fide ; and he has de- Or* laftly, in accommodation to cafes where we are 
. monllraled, that they alfo may all be redUfied* aiid a fuppofed to know few of the properties of the evolute, 
fpace afligned which is equal to their area (See Princl- or* at leaft, not to attend to them, we may make ufe of 
//Vi, B. I. prop. 48. &c.). He demonftrates, that the the fluxionary equation of the evolute to obtain the 
whole arch is to four times the diameter of the g^ne- fluxionary equation of the evolutrix. For this purpofe* 
rating circle as the radius of the bafe is to the fum or take a point e setj near to E, and draw the evolving 
difference of thofe of the bafe and the generating circle, radius t e, cutting £/ (drawn parallel to the bafe DC; 
We recommend thefe propofitiona to the attention of in o ; draw c n parallel to the axis of the evolute* cut. 

ting 
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IhfolutiMUting £9 in « I alfo draw hhi pamnd to the bafe, and 
B a prrpendiculRr to it. If both curve* be now refer- 
red to the fame axis CGF, it is plain th^t B 3, B ^9 
and JB are ultimately as the fluxions of the arch, zb- 
kith luid ordinate of the evolute, and that E^, ^«ci, and 
v£, are ultimately as the fluxions of the arch. abfcifTa, 
and ordinate of the evplutrix. Alfo the two fluxionary 
tHangles are fimilar, the fldes of the one being perpen- 
dicular, refpe^tively, to thofe of the other. If both are . 
referred to one axis, or to parallel axes, the fluxion of 
the abfcifla of the e volute is to that of its ordinate, as 
the fluxion of the ordinate of the evolutrix xs to that of 
its abfciiFa. Thus, from the fluxionary equation of the 
one, that of the other may be obtained. In the prefent 
cafe, they may be referred co AD and FG, making 
CG equal to the cydoidal arch CBA. Call this a i 
AI, X ; IB, y ; and AB, or £B, s. In like manner, let 
F/ besu, /£irv, and F£ -= «; ; then, becaufe 
DH* s DA* -^ AH% and DA and AH are the 



halves of CF and B£, we have DH* js 
DTP 
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■f by what was faid above, that ts, w =: 
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Therefore we have wiu (szai ^zau) 

Vlam 

as%^T<»: \/tt=s V^GF: V^F/, which is the analogy 
competent to a cycloid whofe axis is GF =r DA. 

It is not neceiTary tp infift longeron this in this place; 
becaufe all thefe things will come more naturally before 
us when we are employed in deducing the evolute from 
its evolutrix. 

When the ordinates of a curve converge to a centre, 
in which cafe tt is called a radiated curve, it is moft conve- 
nient to confider its evolutrix in the fame way, concei- * 
ving the ordinates of both as infifting on the drcum- 
ferenoe of a circle defcnbed round the fame centre. 
Spirals evolve into other fpirals, and exhibit feveral pro- 
perttea which afford agreeable occupation to the cunous 
geometer. The equiangular, logarithmic, or loxodro- 
mic fpiral, is a very remarkable example. Like the cy« 
doid, it evolves into another equal and flmilar equian- 
gular fpiral, and is itfelf the evolutrix of a third. This 
is evident on the flighted infpedion. Let Crqp (fig. 
6. ) be an equiangular fpiral, of which S is the centre ; 
if a raditis SC be drawn to any point C, and another 
radius 8P be drawn at right angles to it, the intercept- 
ted tangent CP is known to be equal to the whole 
length of the interior revolutions of the fpiral, though 
infinite io number. If the thread CP be now unlappcd 
from the arch Qrq^ ^t is plain that the firft mo- 
tion of the point P is in a ditre^kion Pl\ which is 
perpendicular to PC, and therefore cuts the radius 
fSinan angle SP1% equal to the angle SCP; and,' 
fince this is the cafe in every pofition of the point, 
it IS maoifeft that its path mud be a fpiral PQR9 cut- 
ting the radii m the fame angle as the fpiral Cr^/. 
James Bernoulli firft difcovered'this renaarkable proper- 
ty. He alfo remarked, that if a line PH be drawn 
from every point of the fpiral, making an angle with 
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the tangent equal to that made by the radius (like an 'avolueiom 
angle qJF re flexion corrrfponding with the incident ray ' ^ 
SP), thofe refle^^edrays would all be tangents to another 
fimilar and equal fpiral I v H ; fo that PH s PS. 3 
and H are conjugate foci of an infinitely flender pencil; 
and therefore the fpiral I v H is the cauftic by reflec- 
tion of RQP for rays flowing from S. If Another equal 
and fimilar Ipiral x vy roll on I v H, its ceritre « will 
defcribe the fame fpiral in another pofition nvuz. All 
thefe things flow from the principles of evolution alone : 
and Mr Bernoulli traces, with great ingenuity, the con- 
nexion and dependence of cauftics, both by reflexion 
and refradion, of cydoidal, and all curves of provolu- 
tion, and their origin in evolution or involution. A 
variety of fuch repetitions of this curve (and many other 
Angular properties), made him call it the spixamira- 
BiLi s. He defired that it (hould be engraved on his tomb- 
ftone, with the infcription badem mutata resorgo, a« 
expreffive of the refurre6lion of the dead. See his two ex- 
cellent diflertations mAa. Erudit. 169 2, March and May. 
Another remarkable property of this fpiral is, that 
if, inftead of the thread evolvin? from the fpiral, the 
fpfral evolve from the ftraight Tine PC, the centre S 
will dcfciibe the ftraight Une PS. Of this we have an 
example in the apparatus exhibited in courfes of expe- 
rimentd philofophy, in which a double cone de(cends, 
by rolling along two rulers inclined in an angle to each 
other (fee Gravrfande*s Nat. Phil. I. ^ itc). It ia 
pretty remarkable, that a rolling motion, feemingly 
round C, as a momentary centre, (hould produce a mo- 
tion in the ftraight line SP; and it (hews the inconclu- 
fivenels of the reafoning, by which many compilers of 
elements of geometry profcfs to demonflrate, that the 
motion of the defcribing point S is perpendicular to the 
momentary radius. For here, dthough this feeming 
momentary radius may be (horter than any line that can 
be named, the real tadius of curvature is longer than any 
line that can be named. 

But it is not merely an obje^ 'of fpeculative' geome- 
tric cin*iofiiy to mark the intimate relation between the 
genefis of curves by evolution and provolution ; it may 
be applied to important purpofes both in fcience and in 
art. Mr M'Laurin has given a very inviting example 
of this in hi<» account of^the Newtonian philofophy; 
where he exhibits the moon's path in abfolute fpace^ 
and from this propofes to inveltigate the defle^ing 
forces, ar.d vice vtrfa. We have examples of it in the 
arts, in the formation of the pallets of pendulnms, the 
teeth of wheels, and a remarkable one in Me(rr8 Watt 
and Boulton*s ingenious contrivance for producing the 
re^lineal motion of a pifton rod by the combination of 
circtdar motions. M. de la Hire, of the Academy of 
Sdences at Paris, has been at great pains to (hew huw all 
motions of evolution may be converted into motions of 
provolution, in a memoir in 1 706. But he would have 
done a real fervice, if, inftead of this ingenious whim, he 
had (hewn how all motions of provolution may be tra- 
ced up to the evolution which is equivalect to them. For 
there is no organic genefis of a curvilineal motion fb fim- 
ple aa the evolution of a thread from a curve. It is the 
primitive genefis of a circle ; and it is in evolution alone 
that any curvilineal motion is comparable v^ith circu- 
lar motion. A given curve line is an individual^ and 
therefore its primitive oi^ganical genefis muft alfo be iiw 
dividual* This is ftriAly true of evolution. A para- 

boU 
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irwolutlon.bola has but one evolute. But there are infiQite mo- the cufTatnre of lines, its meafure, and the law of its Invo^tioa. 
tions of provolution which will defcribe a paraboUy or variation in all particular caTcs. The evolute of a curve 
any curve line whatever ; therefore thefe are not primi- is the geometrical exprefliony and exhibition to the eye, 
tive organical modes of defcriptlon. That this, how- of both thefe affedions of curve lines, 
ever, is the cafe, may be very eaiily (hewn. Thus let Since the evolved thread is always at right angles to 
A BCD (fig. 7.) be a parabola, or any curve ; and let the evolutrix and its tangent, and is itfelf always a tan- 
ubcdht any other curve whatever. A figure £ m Ik b* gent of the evolute, it follows, that all lines dravm per* 
may be found fuch, that while it rolls along the curve pendicular to the arch of any curve, touch the curve 
abcdt a point in it (hall defcribe the parabola. The line which will generate, the given curve by evolution. 
|>rocef9 is as folbws : Let B ^, C r, D </, &c. be a Were this evolved curve previoufly known to us, we 
number of perpendiculars to the parabola, cutting the could tell the precife point where every perpendicular 
jcurve ah c d'm fo many points. The perpendicidars may would touch it ; but this being unknown, we muft de- 
be fo difpofed that the points a^ bt c^ &c. (hall be equi- tennine the points of contaft by fome other method, 
diftant. Now we can conftruA a triangle TLeb fo, that and by this determination we afcertain fb many points 
the^ree fides £r, eb^ and )^£, (ball be refpedively equal of the evolute. The method purfued is this : When 
to the three lines £ ^, ef^ F/. In like manner may the two 4>erpendiculars to the propofed curve are not pa- 
whole figure be confiru^ed, having the little bafcs of railel (which vifc know from the known pofition of the 
.the triangles refpe£^ively equal to the fucceffive portions tangents of our curve), they mud interfe^ each other 
of the bafe Abe d^ and the radii equal to the perpcn- fomewhere on that fide of the tangents where they con- 
diculars Bi, C f, D^, &c. Let this figure roU on this tain an angle le(s than i8o<'. But when they thus in* 
bafe f . While the little fide ^ i. moves from its. prefent terfe^ one of diem has already touched the evolute, 
pofition, and applies itfelf to ef^ the point £ defcribes and the other has not yet reached it. Thus let bsy es 
an arch £ « of a circle round the centre /, and, falling (fig. i.) be the two perpendiculars : being tangents to 
within the parabola, is fomewhere between £ and F. the evolute, the point s of their interfediion mull be on 
Then continuing the provolution, while the next fide its convex fide, and the unknown points of contadt B 
bi turns round/ till i applies to g^ the point £ de- and £ muft be on different fides of/. Thefe arc ele- 
: fcribes another arch 1 Yo round/, firft rifing up and mentary truths. 

- reaching the parabola in F« when the line ^£ coincides Let e £ approach toward h B, and now cut it in x, 
with /F, and then faUing within the parabola till the The conud has (hifted from £ to D, and x is ftiU be- 
point b begin to rife a^ainirom/by the turning of the twcen the conta6U. When the (hifittng perpendicular 
rolling figure round l3ie point g. Reverfiqg the motion, comes to the pofition c C, the interfedion \b at 1, be- 
the fides i b^ be^ ek^ &c. apply themfelves in fucceffion tween the conuds B and C. And^ thus we fee, ths[t 
.to the portions^/, fe^ e </, &c. of the bafe, and the as the perpendiculars to the involute gradually approach, 
point £ defcribes an undulating line, confiding of arches their cotita^ with the evolute alfo approach, and their 
. of circles round the fuccefiive centres^, /*, ^, &c. Thefe interfe6iion is always between them. Hence it legiti- 
, circular arches- all touch the parabola m the points G, mately follows, that the ultimate pofition of the inter- 
.F, £, &C., and feparate from it a little internally. By fe6Uon (which alone is fufceptible of determination by 
, dimini(hing the portions of the bafe, and increafing the the properties of the involute) is the pofition of the 
: number ol the triangular dements of the rolling figure point of conta^, and therefore determines a point of 
witliout end, it is evident that the figure becomes ulti- the evolute. The. problem is therefore reducetd to the 
r mately curvilineal inftead of polygonal, and the point invefligation of this ultimate interfe£^ion of two perpen- 
£ continues in the parabola, and accurately defcribes diculars to the propofed curve, when they coalefce after 
y it. It is now a curvilineal figure, having its elementary gradually approaching. This will be bed illuftrated by 
: arches equal to the portions of the bafe to which they an example : Therefore let A^C ( Bg. 8. ) be a parabola, 
apply in fucceffion, and the radii converging to £ equal of which A is the vertex, AH the axis, -.and AV one« 
to the perpendiculars intercepted between the curve half of the parameter ; let B£ and CK be two perpen- 
ABCD and the bafe. It may therefore be accurately diculars to the curve, cutting the axis in £ and K, and 
conftru6led. interfeflin? each other in r ; draw the ordinates ^Sy^ 
It is clear, that practical mechanics may derive great CV, and the tangent BT, and draw BF. parallel to the 
advantage from a careful ftudy of this fubjed. We now axis, cutting CiCin F, and CN in O. 
fee motions executed by machinery which imitate almoft Becaufe the perpendiculars intcrfe6k in r, we have 
every animal motion. But thefe .have been the refult r£ : £B.= £K: BF. If therefore we can difcover 
of many random trials of wipers^ fntuUpucti^ &c. of va- the ratio of £K to BFt we determine the interfedion 
lious kinds, repeatedly corred^ed, till the defired motion r. But the ratio of £K to BF is compounded of the 
is at lafl accomplifhed. But it is, as we fee, a fcienti- ratio of £K to BO, and the ratio of BO to BF. The 
fie problem, to confirud^ a figure- which (hall certainly firfi. of thefe is the ratio of equality ; for D£ and VK 
produce the propofed motion ; nor is the procefii by are, each of them, equal to AV, or half the parameter, 
any means difficult. But how fimple, in comparifon. Take away the common part V£, and ^he remainders 
is the produdion of this motion by evolution. We £K and DV are equal, and DV is equal to BO ; there- 
have only to find the curve h'ne which is touched by fore £K : BF ^ BO : BF ; therefore r £ : r B =: 
all the perpendiculars B ^, C f, J) d^. &c. This natu- BO : BF, and* (by divifion) B£ : £ r. =l FO : OB. 
rally leads us to the fccond .problem in this tloflrine. Now let the point C continually approach to B, and at 
namely, to determine the evolute by our knowledge of laft unite with it. The interfed^ion r will unite with a 
the involute : a problem of greater difilculty and of point of conta^ N on the evolute. The ultimate ratio 
j;reater importance,, aq it implies, and indeed tcachcs> of-FOto OB, or of/0 : oB, is evidtiuly that of £D 

to 
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tBToltttior to DT, or ED to 2DA ; therefore BE : EN = ED 
: 2D A, OT as half the parameter to twice the abfcifla. 
Thus have we dcternilncd a point of the evohitc ; and 
we may, in like manner, determine as many as wc 
pleafc. 

But we wifli to give a general charafter of this evo- 
Itite, by referring it to an axis by perpendicular ordi- 
natea. It is plam that V is one point of it, becaufe 
the point E is always dif^ant from its ordinate DB by 
a line equal to AV ; and therefore, when B is in A, £ 
will be in V, and r will coinc'd^ with it. Now draw 
VP and NQ^ perpendicular to AH, and NM perpendi- 
cular to VF ; let EB cut PV in / : then, becaufe AV 
and DE are equal, AD is equal to VE, and VE is 
equal to one half of DT. Moreover, becaufe BD and 
NQ^arc parallel, DE : EQ = BE : EN = DE : DT; 
therefore DT = EQ, andVE = iEO, and therefore 
= |VQj therefore V/ is | of M/, anTiMV. This 
is a charaAeriftic property of the evoliite. The fub- 
tangent is \ of the abfciffa ; in like manner, as in the 
common parabola, it is double of the abfciffa. We 
know therefore that the evolute is a paraboloid, whofe 



mcnt of any line higher than the ciide. It' is the fc- Involutnn. 
cond curve that has been fo re6b'fied, the cycloid alone 
having been rectified by plain geometry a very few 
years before by Sir Chriftopher Wren. It is very true, 
and he candidly admits it. that this very curve had been 
reftified before by Mr William Neill, a young gentle- 
man of Oxford, and favourite pupil of Dr Wallis ; as 
alfo by Mr Van Heuraet, a Dutch gentleman of rank^ 
and an eminent mathematician. But both of thefe gen- 
tlemen had done.it by means of the. quadrature of a 
curve, conftruded from the paraboloid after the manner 
of Dr Barrow, Lea^ Geom. XI. Nor was this a foli- 
tary difcovery in the handb of Mr Huyghens, as the reo- 
tification of the cycloid had been in thofe of Sir Chri- 
ftopher Wren ; for the mittkod of inveftigation furnifli* 
ed Mr Huyghens with a general rule» by which he 
could evolve every fpecies of paraboloid and hyperbo- 
loid, two clafles of curves which come in the way in al- 
moft every difcuffion in the higher geometry. He ob- 
ferves, that the ratio of By to E e^ being always com- 
pounded of the ratios of B/to Bo, and of B o, or D^» 
to E ^ ; and the ultimate ratio of B/to B being that 



equation is a x* = ^3 . that is, the cube of any ordinate of TE to TD, which is given by the nature of the pa- 
MN is equal to the paiallelopiped whofe bafe is the raboloid, we can always find the ratio of BE to BN, if 
fquare of the abfciffa VM, and altitude a ceruin line we know that of D J to E r. In all curves, the ratio 



of D ^ to E> (taken indefinitely ncai ), is that of the 
fubtangent to the fum of the fubtangent and ordinate 
of a curve conftruded on the famcL abfciffa, having its 
ordinates equal to the fubnormala DE, ^^, VK, &c. 
In the conic fedtions the ratio is conftant, becaufe the 
line fo conftruAed is a ftraight line ; and, in the para- 
bola, it is parallel to the axis. See farther properties of 
it in Barrowfs LeS. Ceom, XI. 

From this inveftigation,. Mr Huyghens has deduced 
the following beautiful theorem : . 

Let a be the parameter of the paraboloid, x its ab- 
fciffa, and y its ordinate ; and let the equation be 
* " =jf w + » . let the radius of the evolute meet 



<!'"*'• = 



ways have BN = — BE + — "ti BZ. 




Thus, 

r BE + 2BZ 

KBE + iBZ 

then BN ss ^ 2 BE + 3 BZ 



VP, called the parameter. To find VP, let CR be the 
perpendicular to the parabola in the point where it is 
cut by the ordinate at V ; draw the ordinate RSof the 
paraboloid, and RG perpendicular to AH. Then it is 
evident, from what has been already demonftrated, that 
VK is i of KG, and 4. of VG ; therefore KG* = 
4VKS and (in the parabola) VC* = 2VKV Alfo, 
becaufe KV : VC =1 KG : GR, we have GR*= iKG* 
= 8 VK* ; therefore VP X RG* = 8VP X VK*. But 
VG^ = 27 VK^ = a7VK X VK* ; therefore, becaufe 
in the paraboloid VP X VS*, = SR', or VP X RG* 
= VG% wc have 8VP X VK* = 27 VK X VK\ and 
8 VP = 27 VK ; or VK : VP ; that is, AV : VP = 
8:27; or VP = V AV, or a of the parameter of the tangent tHtwigh the vertex A in Z. . We (hall at 

the parabola ABC. The evolute of the conical para- 
bola is the curve called the femicubical parabola, and its 
parameter ib ts- of the conical parabola. 

This inveftigation is nearly the fame with that given 
by Huyghens, which we prefer at piefent to the me- 
thod generally employed, becaufe it keeps the pnnciple 
of inference more dofely in view. 

Mr Huyghens has deduced a beautifril corollary from 
it. Since the parabola ABC is defcribed by the evo- 
lution of the paraboloid VNR, the line RC is equal to 
I he whole evolved arch RNV, together with the redun- 
dant tangent line AV. If therefore we take from CR 
a part C * equal to the redundant AV, the remainder 
k R is equal to the arch RNV of the paraboloid. We 
may do this for every pofition of the evolved radius, and 
thus obtain a feries of points V, ^, %^ /, f, of the evo- 
lutrix of the paraboloid. We have even an eafier me- 
thod for obt airing the length of any part of the arch 
of the paraboloid, without the previous defcription of 
the paraboh ABC. Suppofe Pj^ the arch of the para- 
boloid, znd yz the tangent; make P2 = t t of the pa- 
rameter, and defcribe the arch Fuu of a circle ; then 
draw from every tangent jr s a paiallel line x v, cutting 
the circle in t/. The length of the arch ^ P is equal to 
V £ -f- If V. 'I'he celebrated author congratulates him* 
felf, with great juilice, on this neat exhibition of a right 
line equal to the arch of a curvci without the employ- 



I3BE + 4BZ 



BE-h^BZ. 

&c. 

This is an extremely fimple ar.d perfpicuous method 
of determining the radius of the evolute, or radius of cur- 
v?.ture; and it, at the fametinne, gives us the re^ification 
of many-cut ves. It is plain that every geometrical curve 
may be thus examined, becaufie the fubnormals DE, 
VK are determined ; and therefore their differences arc 
determined. Thefe differences are the fame with the 
differences of D // and £ e ; and therefore the ratio of 
D ^ to E ^ is determined ; that is, the fubfidiary curve - 
now mentioned can always be con(lru6ied. 

There is a fingular rcfult from this rule, which wo!ild 
hardly have been noticed, if the common method for de- 
termining BN had alone been employed. The equation 
of the paraboloid is fa fimple, that the incVeafe 6f the 
ordinates and diminution of curvature feem to keep 
pace together ; yet we have feen that, in the vertex f>£ 
the cubical parabola, the curvature is lefs than any cir« 
cular curvature that can be named. In the Itgs, the 
curvature certainly diminlihes as they ezteud farther ; 

there 
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inYolnttoB. there mufl. therefore be feme intennedUte point where 
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I^et V| V, ff, reprefent the TarUhle abfeiffa, ordiQ9tCa IqixbIq^. 



the cunntme is the greatcil poflible. This U diiltndly and arch. We havei for the fluxionary eaprcffion of 

pointed out by Mr Huyghens's theorem. The evolute * * 

of this paraboloid (having a^xszy^) is acunre ONRNQ^ the ordinate of the equicurve circle, v = — ^ ( '^ „y|| 



(fig, 9.)conriftingof two branches RO,and RQ» which 
have a common tangent in R ^ the branch R(^a8 the 
axis A£ for its aflfymptote. The thread unfolding 
from OR, its extremity » dcfcribes the arch BC» ard 
then» unfolding from RQj^ it defcribcs the fmall arch 
CB'A. When B' is extremely near A, the thread has 
a poTitioM B'N'E, in which B'N is very nearly 4BE. 
At C, if CE be bifcded in G, GR is i of CZ . Here 
CR the radius of curvature is the fhorteft poflible. I'he 
evolutes of all paraboloids conlift of two fuch brlnches, 
if M 4* * exceeds 2. 

Such is the theory of evolution and involution as de- 
livered by Mr Huyghens about the year 1672. It 
was cultivated by the geometers with fuccefs. Newton 
prized it highly, and gave a beautiful fpecimen of its 



have the negative fign^ becaufe, as the arch increafes, 
V diminishes). In the next place, it is evident that, ul- 

timately, b bihc ::s cgicQ^ and r C = — tt — • If 
r be the radius of the equicurve circle, we have u : w 

and r s ' . . But we had w s: — n*. Sub- 



= v: r, 



ftitute this in the prcfent equation, and we obtain r 

Lafily, obferve tliat w' s ti * 4. vs, and 



u V 



ws=Vy»J,i«-: ir* + v1{. Therefore «»=«*+ v'l^ 

application to the dcfcription, refk ideation, and quadra- .^ . . ..^ «* 4- vV , ^ , ^ 

tu.^ of cpicvclokl.. tnKhoids, .nd epicyck* of all kimk. •"** ^^^rs ^^ u the moft general flax. 



epicycloids, trochoids, and epicycles 
But it was edipfcd by the iluxionary geometry of New* 
ton, which included this whole theory in one propod* 
tion, virtually the fame with Mr Huyghens's, but more 
comprehenfive in its exprcfiion, and much more (imple 
in its application. Adopting the unquedionable prin- 
ciple of Mr Huyghens, that the evolved thread is the 
radius of a circle which has the fame flexures with the 
curve, the point of the evolute will be obtained by find- 
ing the length of the radius of the equicurve circle. 
'J be foimuTa for this purpofe is given in the article 
FLUXIONS of the Encyclop^Jia Britanmca ; but is in- 

correaiy ftated =s ^^C inftead of 2±A^. . The 

theorem alfo from which it is deduced ( r s , . , .. ) 

— xy 



is incorredly printed, and is Riven without any demons culating circle is r s 
ftration, thereby becoming of very little fcrvicc to the 
reader. For which reafon, it is neceflary to fupply the 
defeat in this place. 



ionary expreflion of the radius of a circle, in terms of 
the fine, cofine, and arch. 

When a curve and a circle have the fame curvature, 
it is not enough that the firft fluxions of their abfciflie, 
ordioates, and arches, are the fame. This would only 
indicate the pofition of their common tangent. Tliey 
mud have the fame deflefUon from that tangent. This 
is always equal to half of the fecond fluxion of the or- 
dinate. Therefore the circle and curve mull have the 
fame fecond fluxion of their ordinates. Theivfbre let 
D 3 r ^ F be any curve coinciding with, or ofculated by, 
the circle Ahcd. Let its axis be DG, parallel to the 
diameter A£ ; and let rn be its ordiiuite. Let D 11 be 

s », r s s: jr, and be zs %. We havb x, «, s, refpec* 

tively equal to v, v, w. Therc&re the radius of the of- 



ftl 



or 



foraU 

— 'J' ^xy 

curves whatever. (We recommend the careful perufal 

of the celebrated 2d corollary of the 1 oth propofition 

Thgxfore let Abe JH,/ {fig. 10.) be a circle, of of the 2d book of Newton's Prindpia* where the firft 

which C is the centre, and AC£ a diaoneter ; let the piinciples of this dodrine are laid down with great 

points bfC^df of the circumference be referred to this acutenefs.) 

diameter by the equidiftant perpendicuUr ordinates b 1, Inftead of fuppofing the ordinates equidiftant, and 

eg, dk ; draw the chords be, ed^ producing de till it confequently x inviiiable, we might have fuppofed the 

meet the ordinate bi'ma, produce ^^ to the arde in/, ordinates to iacreafe by equal fteps. In this cafe y 

and join bf. df ; draw b i, e m, perpendicular to the or- ^ould have had no fecond fluxion. The radius wouM 

dinates ; then bDfemfhefm.dfbe,€df ire ultinxately ' *, 

proportional to the firft fluxions of the abfciila AE, then be,s -~. Or, Uftly, we might fuppofe (and 

the ordinate eg, and the arch A e \ alfo ab, the differ- y x 

ence between dm and c h is ultimately as the fecond this is very ufual) the arch % to incieafe uniformly. In 

fluxion of the ordfi^te. The triangle abc \% fimilar to ^ * ... 

b df\ for the angle abcn equal to the alternate angle this cafe r =: — jJL ; For bccaufe x* + jr* s »% by 

b ef, which is equal te b df, ftanding on the f^me (eg- ^ . ^ 

ment. The angle acb\% equal lobfd, ftanding on the taking the fluxion of it, 2 *x « + s^ }* = 0, and }' s 

fegment ^ r </; therefore the remaining angles ITtf r and 

dbf^rt equal; therefore abibe :sibdidf zs, \b di\ 

df. Now let the ordinates bi and dk continually ap- 
proach the ordinate eg, and at laft unite with it ; we 

ihall then have b c ultimately equal to i ^ </, and ^^ ul- 

timatdy equal to 4 df Therefore, ultimately, ahxbe 

bc^ 
= ^f :r^, andr^= j^- 



X X 



and therefore r 
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y X -^ xy yx + xV* 1 
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/4.x»Xx X 

Having thus obtained the radius of curvature, and 
confequ^ntly a point of the evolute, we determine its 

form 
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ftiTolBrion. fonn by reference to an abfciij, without much farther bende the whole dafe of paraboloids. Their general tawtatwa' 
trouble ; It only requires the drawing C p i^pcndicu- c„oation is jr = a x». This gives us »' «««!.«-•; '" * ' ■ "* 
lar to the axi< of the propofcd curve, and giving the va- .. . ' 

lues of C/ and D/. If we fuppofe m conttant, then. '" '^ J'^" ^ "" ' ^ " * " " ' * ' * therefore « (= 
cC beings p^, we have D/ (= D»+^f, ss .V'^l t-jt-I 
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— ^n, s:4-XrC-ri,) = ^-.j. But if we = * - -^^^TITI ? C/(=-l-^) 

* —J' V J' y 



« — I """ 
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fuppofe jr conflant ; then, r C being = -7-.t-» we have = — = — ; and DV = . 

_ ix : • . ,, ^^^^ laft formula expreffes the radius of curviture at 

^/ = * + -:r>and/C= ^^ — jf. And if « be ^l*c ^extcx D, or tke redundant part of the thread, by 

X yx ^l^ich It exceed* the arch VC of the evolute. If« = /. 

conftant, then, ^rC being == 2JL, we (hall have D/ ***« formula becomes — ; but if « be greater than this, 

. . "" VC will be = e^ ; and if it be lefs, VC will be infinite. 

= X + Z. and )&C = Jl^: V. ^^''''^ 'i *PP^a"» ^^«t the radius of curvature at the 

x x ""^f ^* ""C ^T"""^ *' * ^"''*^ quantity only in the cafes 

Thefe formula are fo many general exprcffions for !!♦ '^ !• ^ /"- ""^r^'^ ordinates arc in the fubdupli- 

dctermining both the curvature of the propofed curve , '^^'''. °' ^^^'^ abfciffae. In aU other cafes, the cur. 

and the form of its evolute. They alfo give us the If^''' ^'^^^^P^r-^hlc with ih^t o£ any circle, being 

redification of the evolute ; becaufe c C is equal to the '^ Z l^ f • '"^"J.^? (^^^° " " ^''^"' ^^^"^ * ) 

evolved arch, or to that arch, together with a conftant ""^ "''^*'*"« t^^*^" '^ '' ^^^')' 

part, which was a tangent to the evolute at its vertex, We fcruple not to fay, that the method of Mr Huv- 

in thofe cafes where the involute has a finite curvature ghens is more luminous, more pleafing to the imaffina- 

at Its vertex ; as in the common parabola. tion of a geometer, than this ; and in all the cafes 

Let us take the-example of the common parabola, which occurred to us in our employment of it it fiijr- 

that we may compare the two methods. The equa- gefted more ready conftruaions, with the additional 

tion of this is a x ss y\ or a^ x^ = v. This gives v *?^'^/*,f^*^" of exhibiting, in a continuous train, what the 

^» . ^ Symbolical method, proceeding by the fluxionary calcu- 

"^ _ HJL J / 1,. • A .\ ^?^» T^ »"^'cate8 by points. We muft alfo obferve, that 

, = •^, and (making x conftant) the fubfidiary curve employed by Huyghens. havjrg 

I , *^« ordmates equal to the fubnormals of the involute 

•:« .w, \\ —i ZLfl*' «« r "°^5^^""^^"ation, 18 the geometrical expreffion of that 

y -tXt^ x»* = —^^ Wherefore fundion of the involute which gives the fecond fluxiona 

TT" ^ ^"^ * °^ ^^ ordinate and abfcifla. The young ma- 

llif , and the radius of thematician will find no difficulty in conftniftlng this. 

* ^ C"''vc in every cafe; whereas we imagine that he will 

(«3 \ Timer "°* ^"^ " ^ ^'^^^ "™^"*^*' ^^ conftrud the final equa- 

= • r-TT- ) = -~-— . At the t'on» ^^ the fymbollc method almoftin any cafe. At the 

— xy y 1 V ^ fame time, the all comprehending extent of the latter me- 

vertex, where « = o, the formula becomes zz i a, ^hod, and then umberfefs general theorems which it fug. 

A«- n A /^ . y «* \ . * ¥^^ '"^ ^^^ ^*P*^^^ *"^^>'^' S^^^ »^ * ""o^ deferved pre- 

/igain, upi ^x + ^•:L—^ \ becomes t ^ + 3 « ; fcrence, and make it almoft an indifpenfable inftrument 

»d ,h„*A, = 3 -T 'J I .br,m of „. „<. Snl'"" "^ "■"" ""' -""—«-«'»' 

4 f- ^ \ — J' y to confidcr the ordinates, not as infifting on a redili- 

= -r- ; and C/ = -^-^ ; and C />» X ^l = 16*' ",?^ abfcifla, but as diverging from a centre. This \z 

« Xr. J XT / , rf ^""^ ^'^^^ "*"^ ^'*y ^^ conceiving all fpirals and cvolu- 

But V/ = 3 .V, and V / = 27 5r\ 7 herefore C /* X trixes of curves which include fpaoe ; in fhort, all ra- 

;,,th ^= x-^, = ^;Tlh,V/', and Mihza XC/>' - Vp^. dial curves. The procefs for finding their evolute. 

1 herefore the evolute VC is a femicubical parabola, or their radius of curvature, is furacwhat different from 

whofe parameter is J J a^ as was fhew^n by Mr Huy- that hitherto exhibited ; but it is mpre Gmplc. Thus, 

rXr:;^ K^ ^^^ (^^- '°-) b« the elHptlcal path of a planet! 

ghcns. The arch VC is = ^^^ — 4 ^ of which S is the focus. We require PC, the radius 

117 n. 11 • , ^ ^^ , of curvature In ihc point P. Let pA be a vcrv fmall 

s JI;". VoV?i ?^T"''''' "^'^' ^""p''- "^''- ^■='^ "*^ «' " «P' «^ the Cnipi ;^ 

^ and 
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Inwlttiion and draw ST pcrpcndicttlar to PT, ctittlng tt in t\ 

and Yo perpendicular 10 S^. Let the arch GP be 

= s, the radius SP = jr, and the perpendicalar ST 

= /« Then, it is plain, that P/, op^ T /, are ultimate- 

• • • • • 
ly proportional to %i y^ p. The triangles PC/, and 

T/#orTP/ are alfo ultimately fimilar; as alfo the 

tiiangks PST and/ o P. Therefore, ultimately, 

T/:P/ = PT 

ilfo P/ : / • = PS 

therefore T / ipe = PS 



PC 
PT 

PC, or,/ : J = jf : r, and 



^y y 



an cxpreiBon of the radius of cunrature, ex- 



tremely fimple, and of eafy application. 

The logarithmic or equiangular fpiral PQR {6g.6.) 
affords an eafy example of the ufe of this formula. The 
angle SPT, which the ordinate makes with the curve, 
is everywhere the fame. Therefore let a be our tabu- 
lar radius, and h the fme of the angle SP T. We have 

ST = ii; and thertfore PC f= 411^= 122 = ^. 

. . ' ^ f! ^y ^ 

This is to SP or jp in t&e conftant ratio of a to by or 
•f SP to ST : that is, ST : SP = SP : PC, the tri- 
angles SPT and PCS are fimilar, the angles at P and 
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thematlchna, Nothing threw fo much light on tbiilafoltt^ 
fubje^ as Mr Huyghens'a Geometry of Evolution ; and 
we fhould have expe6ied that all difputes would have 
been ended by it. But this has not been the cafe ; and 
even the moft eminent geometers and metaphyficians, 
fuch as the Bemoullis and Leibnitz, have given expla^ 
nations of orders of curvature that can have no exift. 
ence, and explanations of that coalefcence which ob- 
tains between a curw line and its equicurve circle, which 
are not warranted by jud principles. 

Thcfc errors (for fuch we prefume to thiitk them) 
arofe from the method employed by the eeometcrb of 
laft century for obtaining a knowledge of the roagni-- 
tude and variation of curvature. The fcrupulous geo- 
meters of antiquity dcfpaired of ever being able to com* 
pare a carve with a right line. The moderns, although 
taught by Des Carter to define the nature of a curve 
by its equation, allowed that thin only enabled them to- 
exhibit a feries of points through which it pafled, and 
to draw the polygon which conneds thdfe points, but 
gave no information concerning the continuous tncurva* 
ted arches, of which the iides of the polygon are the 
chords. They could not generally draw a tangent to 
any point, or from any point ; but they could draw a 
ehord through any two points. Des Cartes was the 



C equal, and C is a point of an equiangular fpiral /jrr firft who could draw a tangent. He contrived it fo. 



found the centre S. 

It is not meant that the conftruf^ion pointed out by 
this theory of involution, expreffed in its moft general 
and fimple form, is always the beft for finding the 
centre of the equicurve circle. Our knowledge of, or 
attention to, many other properties of the curve under 
confideration, befides thofe which fimply mark its re- 
lation to an abfcifs and ordinate, muft frequently give 
us better conftrudtions. But evolution is the natural 
genefis of a line of varying curvature. Moreover, in the 
mo^ important employment of mathematical knowledge, 



that the equation which exprefles the interic^ions of 
the curve with a circle defcribcd round a given centre 
(hould have two equal roots* This indicates the coa- 
lefcence of two interfe^ioos of the common chord of 
the circle and the curve. Thertfore a peipeodicu* 
lar to the radiun £o determined muil touch the curve in 
the point of their union, i'his was undoubtedly a 
great difcovery, and worthy of his genius. It naturally 
led the way to a much greater difcovery. A circle 
may cut a curve in more points than two : It may cut 
a conic fe6lion in four points ; all exprefled by one* 



namely, mechanical philofophy, it is well known, that equation, having four roots or fohitions. What if three 
the moft certain and comprehenfive method of folving of thefe roots fhould be equal ? This not only indicates 
ail intricate problems is by reference of all forces and a dofer union than a mere contad, but alfo gives indi*^ 



motions to three co-ordinates perpendicular to each o- 
ther. Thus, without any intentional fearch, we have 
already in our hands the very ftuxionary quantities em- 
ployed in this dodlnne ; and the expreflion which it 
gives of the radius of curvature requires only a change 
of terms to make it a mechanical theorem. 



cation of the flexure of the intervening arch. For, be- 
fore the union, the interfediions were ia the arch both 
of the curve and of the circle ; and therefore the dif- 
tindtion between the union of two and of three inter- 
fedlions mufi be of the feme kind with that between a 
flraight line and an arch of (hit circle. The flexure of 
a circle being the fame in every part, it becomes a pro- 
Thus have we confidered the two chief quei^ions per index ; and therefore the circle, which is dctermi- 
of evolution and involution. We have done it with as ned by the coalefcence of three interfedions, was taken> 
clofe attention to geometry as pofllble, that the reader's as the meafure of the curvature in that point of the 
mind may become familiar with the ipja corpora while curve, and was called the circle or curvature, the 
acquiring the elementary knowledge, which ia to be equicurve circle. l*here is a certain progrefs to thia^ 
employed more expeditioufly afterwards by the help of coale&ence which mufl be noticed. Let ABD /fig. 
the fyrobolical analyfis. Without fuch ideas in the 4.) be a common parabola, £BF a line touching it in 
mind, the occupation is oftentimes as much divefled of B, and BO a line perpendicular to £BF. 1 aking 
thought as that of an expert accountant engaged in fome point O in the other fide of the axis for a centre, 
complex calculations ; the attention is wholly turned a circle may be defcribed which cuts the curve in four 
to the rules of his art. points <i, h, c, and d. By enlarging the radius, it is 

It now remains to confider a little the nature of this plain that the points a and i muii feparate, as alfo the 
curvature of which fo much has been faid^ and about points c and d. Thus, the points i and c approach 



which fo many obfcure opinions have been entertained. 
We mentioned, in an early part of this article, the un- 
warranted ufe of the terms of infinite and infinitefimal 
magnitude as applicable to curvature, and (hevred its im« 



each other, and at lail coalefce in a point of conta£l By 
with the parabola, and with its tangent. In the mean 
time, a and d have retired to A and D. If we now 
bring the centre O nearer to B, the new cirdc will fidl 



propriety by the inconfiflencea into which it leads ma- wholly within the Uft circle ABD ; and therefore both 

A 
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fjifDlutlofi. A and D wfll again approach to each other, and to B» for marking out the more important objeda* and par- Tnyolnticg . 

*^~ which ftill continues a point of contad. It is plain tbat ticularly the different orders of curvature. This lemma ' 

A will approach faftcr to B than D will do. At length* and its corollaries are continually employed in the 
the centre being in o, the point A coalefces with B, twelve propofitions already mentioned. In 1 67 1 he 
and we obtain a circle < B ^^ touching the curve in B> had written the firft draught of his method of fluxions, 
and cutting it in ^ : Confequcntly the arch B«^ is where this doAiine is fyltcmatically treated; and Mr 
wholly within, and Bf ^ is wholly without the parabo- Collins had a copy of it ever fmce 1676. It is well 
la ; and the circle both touches and cuuj the parabola ^ known that Leibnitz, when in London, had the free 
in B. Here is certainly a dofer union, at lea ft on the perufal of the Society's records, and information at all 
fide of a. But perhaps a farther diminution of the times by his correfpondcnce with the fecretary Olden* 
circle may bring it dofer on the fide of D. Join B «^. burgh and Mr Collins. His condu^ refpe^ng the 
Let a fmallei circle be defcribed, touching the parabola theorems concerning tke elliptical motion of the planetSi^ 
in B, and cutting it in?. Draw ?r. parallel to <r B. It and the reiiftance of fluids, leave little room to doubt 
may be demonft rated that the new circle cuts the para- of his having availed himftlf in like manner of his op- 
bola in r. Now the arch between c and ? being with- portunity of information on this fubje^. He gives a 
out the parabola, the arch B C muft be within it ; and much better account of the Newtonian do6^rine on this 
therefore this circle is within the parabola on both fides fubjedl than in thofe other inftances, it being more fuit* 
of By and is more incurvatcd than the parabola. We ed to hia refining and paradoxical difpofition. 
have feen, that a circle greater than i B ^ is without In this and another differtation, be confiders more pat- 
the parabola on both fides of B ; and therefore is lefs ticularly the nature of evolution » and of that ofculation 
incurvatcd than the parabola, llierefore the individual which obtains between the evolutrix and the circle de- 
circle ' B J is neither more nor lefs curve than the para- fcribed by the- evolved radius. He fays, that it is equi- 
bola in the point B. Therefore the circle indicated by valeot to two fimple contafhs, each of which is equiva* 
the coalefctncc of three interfedions is properly named lent to two interfedlions. An ofculation produced in 
the equicurvc circle ; and, unce we meafure all curva- the evolution of a curve is therefore equivalent to four 
tures by that of a circle. It is properly the circle of cur- interfeAions. And he advifcs, with an air of authori- 
vature, and its radius is the radius of curvature. ty, the mathematicians to attend to thcfe remarks, as 

Had B been the vertex of the axis, every interfec- leading them into the receffes of fcience. He is tnif- 

tion on one fide of B would have been .fimilir to an in- taken, however ; and the ItHening to him would pre* 

tetfe£^ion on the other, and there would always have vent us from forming a juft notion of ofculation, and 

been two pairs of roots that are equ^l ; and therefore from conceiving with dilUndnefs the fingular faA of a 

when three interfe<^ions coalefce, a fourth alfo coalefces, circle both touching and. cutting a curve in the fame 

and the conuft is faid to be ftill clofer. point. James Bernoulli loft his friendfhip, becaide he 

What has now been fhewn with rcfpcfl to a conic prtfumed to fay that the prefcnce of four interfcftions 

fe6lion is true of every curve. When two interfe£kions in an ofculation is not warranted by the equation ex- 

coalefce, there is a common tangent ; when three co- preding thofe interfe6lions. 

alefce, there is an equal curvature, and no other circle Mr Leibnitz was miiled by the way in which he had 

can pafs between this circle and the curve. There can- confidered the ofculation in the evolution of curves. It 

not be a coalefcence of four interfe£lions, except when merits attention. From any point within the fpace 

the diameter is perpendicular to the ordinates, and AD FO A (fig. i.), two perpendiculars may be drawn 

thofe are bife6led by the diameter. to the evolutrix Kb^f\ and therefore two circles may 

Mr Leibnitz, wh5 valued himfelf for metaphyfical be defcribed round that point, each touching the curve, 

refinement, and never fails to claim fuperiority in this Each contact is the union of two interfeftions. There* 

particular, notices the important diftindio:^ between a fore, as the centre approaches the evolute, the conta^s 

fimple conta£k and this clofer union, in a very well writ- approach each other, and they unite when the centre 

ten differtation, publiihed in the jida Erudltorum^ July reaches the evolute. Therefore the ofculation of cvo- 

1686. He calls the contafi of equal curvatures an os- lution is equivalent to four interfedions. 
cuLATioN, and the circle of equal curvature the oscu- But when two fuch circles -are defcribed round a 

LATIN G CIRCLE, and delivers feveral very judicious re- point j, fo as that both may touch the evolutrix A af^ 

marks with the tone of a mafter and inftrudor. He the point / is in the interfe^ion of one evolved radius 

alfo fpeaks of different degrees or orders of ofculation, with the prolongation of another. The contad at the 

each of which is infinitely clofer than the other, as a extremity b of the prolonged radius b B is an exterior 

thin? not remarked by geometers. But Sir Ifaac New- contad, and the aich of the circle crofles the evolutrix, 

ton had done all this before. The firft twelve propo- from without inwards, in fome point niore remote from 

fitions of the Prtncipia had been read to the Royal So- A. The contaA at the extremity e of the radius c E 

ciety feveral years before, and were in the Regifters. is an interior contad ; and if ^ j be greater that! the 

The Prtncipia had received the imprimatur of the So- ftraight line E A, the arch of this circle croifes the 

ciety in July 1686 ; but was almoft printed before that curve, from within outwards, in fome point nearer to 

time. In the Scholium to the 1 1 th Lemma, is con- A. Thus each contadi is accompanied by an interfcc*> 

tained the whole doArine of conta6i and ofculation ; tion on the fide next the other contad, fometimes bc- 

amd in the lemma and its corollaries, is crowded a body yond it, and fometimes between the contadis. As the 

of doflrine, which has afforded themes for volumes. conta6b approach, the interfcdions alfo approach, ftill 

The author glances with an eagle's eye over the whole retaining their charaders as in terfedions, as the contads 

profped» and points out the prominent parts with the ftill continue conta6b. Alfo the circle next to A croffea 

moft compreffcd brevity \ but with fujQScient precifioa from without inwardsy and thax noxt to / erodes from 

J^^ within 



/ 
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IpvoLtion. withm outwardi. They retain this charafter to the laftj 
and when the contain coalcfcc, the two circles coalefce 
over their whole circumference, fill!, however, crofling 
the curve in the fame direftion as before ; that is, with- 
out the curve on the fide of A, and within it on the 
fide of/. The contafts unite aa contaAs, and the in- 
tcrfeftions as interfeflions. Thus it is that the ofcu- 
lating circle both touches and interfe6ts the carve in 
the fame point. 

At/the ofculation is indeed clofer than anywhere 
elfe. The irariation of curvature is lefs there than any- 
where elfe, becaufe the radius changes more flowly. It 
is this circumflance that determines the clofenefs of 
conta6l. If a circle ofculates a curve» it has the fame 
curvature. If this curvature does not change in the 
vicinity of the contaft, the curve and circle mufl coin- 
cide ; and the deviation of the circle (the curvature of 
which is everywhere the fame) from the curve mud 
proceed entirely from the variation of its curvature. 
This, therefore, is the important circumftance, and is 
indeed the chara£lerifli(f of the 6gure as a curve line ; 
and its other properties, by which the pofition of its 
different parts arc determined, may be afccrtained by 
means of the variation of lu curvature, as well as by its 
relation to co-ord incites. Of this we have a remarkable 
inftance at this very time. The orbit of the newly 
difcovered planet has been afccrtained with tolerable 
precifion by means of obfervations made 00 its motions 
for three years. In this time it had not defcribed the 
20th part of lis orbit ; yet the figure of this orbit, the 
pofition of its tranfverfe axis, the place and time of its 
perihelion, were all determined within loodth part of 
the truth by the ohferved variation of its curvature. It 
therefore merits our attention in the clofc of this ar- 
tide. We know of no author who has treated the 
fu'oje6t in fo inflruflive a manner as Mr M'Laurin has 
done, by exhibiting the theorem which conftitutes New- 
ton's 1 ith lerTima in a form which points this out even 
to the eye (fee M^Launn*s Fluxions, Chap xi. $ 363, 
Sec). We earneftly recommend this work to the young 
geometer, as containing a fund of inflruAion and agree- 
able exercife to the mathematical genius, and as greatly 
fuperior in perfpicuity and in ideas which can be 
treafured up and recolleded, when required, to the 
greateft part of the elaborate performances of the emi- 
nent analyfls of later times. By expreffing every thing 
geometrically, the author fumiihes us with a fort of 
pidure, which the imagination readily reviews, and 
which exhibits in a train what mere fymbols only give 
us a momentary glimpfe of. 

" As, of all right lines which can be drawn through 
a given point in the arch of a curve, that alone is the tan- 
gent which touches the arch fo clofely that no right line 
can pafs between them ; fo, of all circles which touch a 
curve in a given point, that circle alone has the fame 
curvature which touches it fo clofely that no circle can 
pafs between them. It cannot coincide wijLh the arch 
of the curve ; and therefore the above condition is fuf- 
ficient for making it equicurve. As the curve fepa. 
rates from the tangent by its flexure or curvature, it 
feparates from the equicurve circle by its change of cur- 
vature ; and as its curvature is greater or lefs according 
as it feparates more or Itls from its tangent, fo the va- 
riation of its curvature i& greater or lefs according as it 
feparates more or Icfo from its equicurve circle. There 

2 
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can be but one equicurve circle at one point of a curve, lnvolu»io«» 
otberwife any other circle defcribed' between them ' 

through that point will pafs between the curve and ihc 
equicurve circle. 

**' When two curves touch each other in fuch a man- 
ner that no circle can pafs between them, they mud 
have the fame curvature; becaufe the arch which touches 
one of t.^.em fo clofely that no circl*: can pafs between 
them, muft touch the other in like manner. But circles 
may touch the curve in this manner, and yet there may 
be indefinite degrees of more or lefs intimate conta^ be- 
tween the curve and its equicurve circle." This is (hewn 
by the ingenious author in a feries of propofjtions, of 
which a very fhort abriigment mufl futfice in this place. 

Let any curve EMH (fig. 11.), and a circle ERB, 
touch a right line E T on the fame fide at E. Let any 
right line TK, parallel to the chord Eli of the circle, 
meet the tangent in T, the curve in M, and a curve 
bKF (which paffes through B) in K. Then, if M F 
X TK be everywhere equal to TEs the curvature of 
EMH in the point E is the fame as that of the circle 
ERB ; and the concad of EM and ER is fo much the 
clofer the fmaller the angle is which is contained at B 
between the curve BKE awi the equicurve circle BQE, 

Let TK meet the circle in R and Q. Then, be- 
caufe RT X TO = TE», it muft be RT X TO = 
MT >< TK i and R P ; MT = TK : TQ^ The hne 
BKF may have any form. It may crois the circle 
BQR in B, as in the figure. It may touch it, or touch 
£B, &c. Let us Hrft confider what fituations of the 
point M correfpond with the pofition of K, in that part 
of the curve BKF which lies without the circle BRE. 
Let TK move toward EB, always keeping parallel to 
it, till it coincide with it, or even pafs it. Then, while 
the point K defcribes KB, it is evident that fince TK 
is greater than TQ^ TM muft be lefs than TR, and 
the point M muft always be found between T and R. 
The arch ME of the curve muft be nearer to the tan- 
gent than the arch RE of the circle. If any circle be 
now defcribed touching TE in E, and cutting off from 
EB a fmaller chord than EB, it is clear that the whole 
of this fegment muft be within the fcgment BRE ; 
therefore this fmaller circle does not pafs between ERB 
and the curve EMH. But fince we fee that the curve 
lies without the circle, in the vicinity of E, perhaps a 
greater circle than ERB may pafs between it and the 
curve. A greater circle, touching at £, muft cut off 
a chord greater than EB. Let E r ^ be fuch a circle, 
cutting EB in b, and TQ^in q. T q is neceifarily 
greater than TQ^ For fince 6 is beyond B, aiuf the 
arch BKF lies in the angle QB by the circle Erq muft 
crofs the curve FKB in fome point ; fuppofe F. Then 
while K is found in the arch FB, the point ^ muft be 
beyond K, or T q muft be greater than TK. Now 
TrXTy = TE% = TMXTQ^ Therefore TM : T r 
= T ^ : TQ^ Therefore T 5^ being greater than TQ^, 
T r muft be lefs than TM, and the point r mnft lie 
without the curve, and the arch E r does not pafs be- 
tween EMH and the circle ERB. In like manner^ 
on the other fide of EB, it will appear, that when the 
curve BK'F falls within the circle which touches EMH 
in E, and cuts off the chord EB, the arch of the curve 
correfponding to the arch BKF', lying within the cir- 
cle, alfo lies within the circle, tor T K' being Icfr 
than TC^ TM' is greater than TR', and the curve is 

withiA 
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Involution wtthin the circle. And, by fimilar reafoning, it is cvi- of TM to TR, quantities which arc frequently cva,- JoyfoWlom 
dent thht a circk cutting off a grciitcr chord fdlls with- ncfcent and infcnfible. When QBK is a finite angle, 
eut both the circle ER B and the curve, and that a that Is, when the tangents of BQ^and BK do not coin- 
circle lefs than ER B muft ncceflarily leave fome part of cide, the angle QBK can be meal'ured. But no rcfti- 
the curve BK'F without ic ; and therefore TK' will be lineal angle can be contained as an unit in the curvili- 
greater than T^f*, and the correiponding point r'^muft' neal angle ME ^. They are incommcnfurable, or in*' 
be without the curve. All circles therefore touching comparable. Let the curve KB touch the circle QB 



TE in E fall whhout both ER and EM, or within 
then both, according a* they cut off from EB a chord 
greater or Ids than EB, and no circle can pais between 
them when the refkanglc MT X TK is always equal to 
£T', and the focus* of the point K paffes through B ; 
that is, ERB ifr the equicurve circle at E. 

This coiroborates* the feveral remarks that we have 
made onwthe circumftance of a circle touching and cut- 
ting a curve in the fame point. No other circle can be 
' made to pafs between it and the curve, and it therefore 
has the fame curvature. This may therefore be taken 
as a fufficient indication of the equicurve circle ; the 
cbarH^er peculiarly affurcd to it by the nature of evo- 
lution. It mufl be noted, however, that the curve is 
fuppofed to have its concavity in the vicinity of the 
conta^ turned all the fame way. For if the conta^ be 
in a point of contrary fluxure, even a ftraight line will 
both touch and cut it in that point. 

The reader cannot but remark, that MK is always 
the chord of a circle touching T£ in E, and pafling 
through M. 

Let Em be another curve, touching TE in E, fuch, 
that the conjugate curve iB, which always gives Tm 
X T i = TE*, alfo paffes through B. Then, by what 
has now been demonftrated, the two curves EM and 
Em have the lame equicurve circle ERB, and confe- 
quently the fame curvature in E, Then, becaufe the 
reaar.gles RT X TO, M T X TK, and w T X T i, are 



without cutting it. Thie angk is equally incomparable 
with the former QJ^K ; yet it has a counterpart in 
MER. This muft be incomparable with the former in 
the fame manner ; for there is the fame proportion be* 
tween the individuals of both pairs. Thu:) it appears - 
plainly, that there are curviltneal angles incomparable 
with each other. Yet arc they magnitudes of one 
kind ; becaufe the fmalleft rediilincal angle muft certain-^ 
ly contain them both ; and one; of them contains the 
other. But, further, there may be indeSnite degrees 
of this coalefcence or clofenefs of contafl between a 
curve and a circle. The firft degree is when the fame 
right line touches both. 1 his is a Jimp/e contaQ^ and 
may obtain between any curve and any circle. The 
next is when EMH and ERB have the fame <:urvaturev 
and when the conjugate curve FKB interfcAs the circle 
QB in any affignable angle. This is an ofculation. The 
third degree of contadt, and fecond of ofculation, is- 
.when the curve KB touches the circle QB, but not fo as 
to ofculate. The fourth degree of conta^, and third of 
ofculation, is when KB and Q3 have the fame curvature 
or ofculate ia the fir ft degree of ofculation. This grada- 
tion of more and more intimate conta£l, or (more pro- 
perly fpeaking) of approximation to coalefcence, may 
be continued without end, '* nsgue novit natUra iimitem^** 
the conta(^ of EM and* ER being always two degrees 
clofer than that of BK and BQ^ Moreover, in each 
of thofe claffes of contad there may be indefinite dc' 



equal, we havt Tm?TM = TK : Ti. Therefore if grees. Thus, when EM and ER have the fame cur- 

the arch Bi pafs between BK and BQ, the curve E/w vafure, the angle QBK admits of indefinite varieties, 

muft pafs bet;^een the curve EM and the circle ER. each of which afcertains a different clofenefs of contact 

E m mutl therefore have a clofer conta6t with ER than at E. Alfo, though the angle QBK (hould be the fame, 

EM h?.s with it ; and the fmaller tlie angle QBK is the conta6t at E will be fo much, the clofer the greater 

which is contained between the curve and its equicurve the chord EB is. 

circle, the clofer is the contaA of the curve EM and For TR : TM = TK : TQ^ 

its equicurve circle ER. Thus the length of the chord Therefore RM : TR =^Qj_KT 
E B determines the magnitude or degree of curvature at 
£, when compared with another ; and the angle con- 
tained between the equicutve circle and the conjugate 

curve BKF determines the clofenefs of the contaft of the meafure of the angle of contaft) is proportional to 



Or RM : KQ= TR : TK ; = TR X TO : TK 
X TQ^ = TE' : TK X TQ^ 

Therefore, when TE is given, RM (which is then 



the curve with its equicurve circle (the angle TEB be- 
ing fuppofed the fame in both). ' 

It appears, from the procefs of demon{!ration, that 
the curve EMH falls without or within the equicurve 
circle according as its conjugate curve BKF doiKs. Alfo, 



when BKF cuts BQR, HME alfo cuts it. But if EB* 



KQ^diieaiy, and to the redangle TK xTQjnverfely ; 
and when KQ^ is given, RM is kfs in proportion as 
KT X TQ^is greater. In the very neighbourhood of 
E and B, it is plain that KT X TQJs very nearly equal 
to EB% and therefore ultimately RM : KQj= ET' : 



FQB is 00 the fame lide of QB on both fides f f the 
idterTeftion B, the curve HME is alfo on the fame fide 
of it on both fides of the contad E. It is alfo very 
clear, that the contaft or approach to coalefcence be- 
tween the curve and its circle of curvature, is fo much 
the clofer as the conjugate curve BKF comes nearer 
to the adjoining arch of this circle. It muft be the 
dofcft of all when KB touches QB, and it muft be the 
leaft fo when KB touches EB, or has EB for an affymp- 
tote. The fpace QBK is a fort of magnified plAure 
of the fpace MER ; and we have a fenfible proportion 
of TQ^to TK as the reprefentation of the proportion 



It will greatly affift our conception of this delicate 
fubjt£t, if we view the origin of thefe degrees of con- 
ta6l as they are generated by the evolution of lines. 
A thread evolving from a polygon EDCBA (fig. 13,) 
defcribes with its extremity a a line edbca^ confifting 
of fuccef&ve arches of circles united in fimple contadls. 
If it evolve from any continuous curve CB A, after ha- 
ving evolved from the lines ED, BC, the arch cb will be 
united with the circular arch dc by ofculation of the 
firft degree. If any other curve FC touch this evolute 
in a fimple tontadl, and if the two curves FCBA and 
DCBA are both evolved, they will touch each other in 
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to^olutioB. a fimple ofctilation m that point where they have the evolutnx ta ilwayi the lame; or (which sraountf to the^Malutui. 

' ' Ciinc radios. If FC touchet) DC in a limple ofcula- lame thing) the arch of the cvolutrix bearg to the cvol- ' 

tion, the evolved curves will touch in an ofculation of ved arch of the evolute a conftant ratio. The curva- 

the fecond degree ; and, in general, the ofculation of ture of the fpiral changes more rapidly in the fame pro- 

the two generated curves is a degfree clofcr than that of portion as the ratio of the evolved arch to the arch of 

their evolutcs 4 and in each ftatc of one of the ofcola- the evolutrix generated by it is grceter, or, as it cut* the 

tions, there is an indefinite variety of the other, accord- radii in a more acute angle. Thefc arches may be ind- 

ing to the length of its radius of curvature. All this . r 1 1. i- 1 i- ^""' ^ — '"^^ 

18 very dear ; and (hei^s, that thefe degrees of contaft ^'t^fimal; theieforc the fraajon 



fluxion of evolute 
fluxion of evolutrix *' 



<lo not indicate degrees of curvature, one of which in- preflca the rate of the vanation of curvature in this foiral. 
finitely exceeds another 5 for they are all finite. Now let abcJ (fig. 1 3. ) be any other curve, and ABCD 
The reader wiU do well to remark, that the magni- iu evolute; let p be the centre of curvature at the point 
tude, which IS the fubjea of the above proportions, B of the evolute, and B the evolved arch ; draw thcra- 
which IS really of the fame kind in them all, and cowfi- dlipB^fo, Bm. on ; join/ m, and draw B^ pcrpcndl- 
dered as fufceptible of various degrees and orders of m- cdar to pm. It is evident that « « and B havV the 
finitefimala, is not curvature, but hneal extenfion. It £sime ratio with B «i and B/ ; and that thcfe two fmali 
» RM, the fubtenfe of the an^le of contad MER. It arches may be conceived as being portions of the fame 
IS the linear fcparation from the tangent, or from the cquiangulw fpirai (perhaps in another pofition), of which 
cquicurve circle. It is, however, ufually confidered as yisthecentrc; andthat/isin the curve of another of the 
the meafure of curvature, or the proportions of this line fame. For y/ : y B = y B : 7 M, = / B • B m • there- 
are given as the proportions of the cun^ature. 'J 'his is fore the ratio of thefe infinitefimal arehes'iita and B • 
iMccurate ; for curvature 13 unqueftionably a change t>f wUl exprefc the rate of variation in any curve. This 
direftion only. As this bne has generally been the in- ia evidently equivalent to faying, that the variation of 
tcrcfting objea.m the refined ftudy of curve lines, efpc- curvature is proportional to the fluxion of the radius of 
cially m the employment of it m the difcuffions of me- curvature dircdly, and the fluxion of the curve invcrfe- 
chanical philofophy, U has attraded the whole atten- jy. Foriiiii and Bo are ultimately as thofe fluxions, 
tion, and the language is now appropnated to this coa- g • 

fideration. What is called, by the moft eminent ma. and — is equivalent to -t^, where x is the arch of the 
themattctans, variation of curvature, is, m faA, variation z, 

of the fubtenfe of the angle of contaA. But it is nc- fpiral, and r the evolved radius of the other. Accord- . 

cefl^ry always to diftinguifk them carefully. >ngly» tbis is the enunciation of the index of vaxia- 

Variation of curvature is the remaining objcA of our tion given by Newton (See Newton's Fluxions, Frob. 

attention. ^^- J.3 )• Therefore, what Newton calls a uniform 

Curvature is nnifbrm in the circle alone. When the ^*"*^ion <^ curvature, is not an increafe or diminution 

curvature of the arch EMH (fig. 11.) decreafes as we ^7 ^^^ aiithmetical differences, but by equal propor- 

recede from E, the arch, being lefs deflefted from its ^^^ °^ ^^!^ curvature in eveiy point. The variation of 

primitive diredion ET than the arch ER, muft fepa- curvature in fimilar points of fimilar arches is fuppofed 

rate lefs from the line ET, or muft fell without the ^® ^ 5^ f*™^' 

arch ER. The more rapidly its curvature decreafes, the ^} " ^^"^ '^at this ratio is the feme with that of 

defcribing point muft be left more without the cirele. "^'"^ ^o the tangent of the angle /m B, or of i to its 

It muft be the contrary, if its curvature had increafcd **^**^**' tangent. The tangent therefore of this angle 

from E toward M. It may change its curve equably co'^rcfpon^ing to any point of a curve is the meafure 

or unequably. If equably, there muft be a certain uni- °^ ^^^ variation of curvature in that point. Now it 

form rate, which would have produced the fame final "**> *>^ ihtwn (and it will appear by and bye), that the 

change of direftion in a line of the ferae length, bend- ?"**o" ^^ TK in fig. 1 1 . or the ultimate value of KQ^, 

ing it into the uniformly incurvated arCh of a circle. J® ^'^^J^ t«^* ^f the fluxion of the radius of curvature. 

It is not fo obvious how to eftimate a rate of variation '^l*««^^ore the tangent of the angle QBK is always ^ds 

of curvature ; and authors of eminence have differed in °^ ^^^^ ^^ P *" ^» ^"^ therefore the angle QBK, which 

this eftimation. Sir Ifaac Newton, who was much in- .^^ ^*^^ ^^^^ '° ^^ *" '"*^^* ^^ the dofenefs of contaa, 

terefted in this difcuffion, in bis ftudies on univerfel " ^^^^ ^^^ '"^" of the variation of curvature (Sec 

gravitation, feems to have adopted a meafure which heft ^*^^^rin^ # S^^O' 

fuited his own views ; and has been followed by the ^^"^ ^^^ Newton has given fpecimens of the ufe of 

greater number. He gives a very clear conception of ^^** '"^afure in a variety of geometrical curves, by means 
what he means, by ftating what he thinks a cafe of an ^ , ir r '^ rrn . . 

invariable rate of variation. This is the equiangular °^ * ^^"^'"^ cxpreffion of ^ . Thus, m the curve ABC 
fpiral, all the arches of which, comprthended in equal, (g §.) 1,^ AB be = T, AD = x, DB = y, BN 

angles from the centre, arc pcrftftly fimilar, although ^ ^ ^' m ^> *^ 

continually varying in curvature. He calls this a curve = r, and BE =^ ; we have ~,zz^. Now DB : 
EQUABLY VARIABLE, and makes its rate of variation ^ ^ %' 

(cltimatcd in that fenfc in which it is uniform) the BE =^ : ^ =s D </ : B ^, =: * : «. Therefore x =: 
meafure of the rate of variation in all other curves. Let . ' 1 

us fee in what relpe<ft its variation of curvature is con- ^* and -— =• i,.. Now, in every curve which we can 
ftant. It may be defcribed by the evolution of the ^ * /* ^ 

fame fpiral in another pofition (fee fig. 6 ), and the ra- cxprefs by an equation, we can obtain all thefe quanta* 

tio between the radius of the evolute and that of the ties p^ y^ r, and », and can therefore obtain the meefure 

of 
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InfoloiloB- of the nrfition of curvature^ It » dfo defcm* parti- 
cular notice, that this inveftigation of -^ is cquivaleat 

with finding the centre and radius of cunrature of the 
cvolute, by whkh the curve under confidcration is ge- 
nerated ; or with finding the centre q (fig. 13.) o^ aii 
equiangular fpiral, which will touch our curve in w, its 
evolute in B, and the cvolute of the evoluie in /, if put 
into different pofitions when neceflary. This leads to 
very curious fpecuktions, for which, however,, we have 
so room It has been (aid, for inaaiice, that the cur- 
vature at the ioterfeftion of a cycloid with its bafe is 
infinitely greater than that of any circle. If the evolu- 
tion of the cycloid begin from this point, the curvature 
of its cvolutrix will be infinitely greater ftill upon the 
feme principles ; and we (hall have one infinitely greater 
than this by evolving it. Yet all thefc infinites, multi- 
plied to infinity, are contained in the central point of 
every equiangular fpiral! In like manner, there arc 
evolutrixcs which -coincide 'with a ftraight line, and 
others of infinitely greater reditude, and ftill thc^ are 
curves. Can this have any meaning I And can it be 
reconciled with the legitimate reafoning from the fame 
principles, that all thete curvatures and angles of conta6t 
are producible by evolution ; and that they may be, and 
certainly are every day dcfcribed, by bodies moving in 
free fpace, and aded on by accderating forces direded 
to different bodies ^ 

The parabola (conical) is the moft fimple of all the 
lines of unequably varying curvature^ and becomes a 
very good lUndard of comparifon. In the parabola 
ABC (fig. S. ) let the parameter be 2 a. The equ ation 

is then 2 a X = jr*; DE = ^i ; /, or BE = ^^+jf» 
X>Q= a -f- 2 X (by what was formerly demonftrated). 

Moreover, DB: BE = DQ^BN J and BN ss«^-^^^ 
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to the parameter, is had by making m =s s. This givts lQV«lutloik 
jr = a ; jf = i ; / = V 5 » / = i/ f « and r =r 3 v^ 5, 

Wherefore ZJL = 6, which is the index of variation* 

P 
Moreover^ fmce p and r are in a cooftant ratio, it ap« 
pears that the in^ex of varlat ion of curvature in the pa« 
rabola is proportional to the ordinate y. It is always 

ss 6 ; and thus, with very liiile trouble, we 

parameter ' 

can defcribe the evolute of its evolute, i. e. of the (emi» 

cubical parabola. 

In like 'manner, it may be (hewn, that in all the conic 

felons — ;. is always proportional to the re^ngle of 

the ordinate DB and the fubnormal D£, or to DB X 
D£. In the parabola, whofe equation is 2axzzy*^ 

we have S, =: ^ In an elHpfe, whofe equation is 



2 a X — i** =: jf«, *wc have 



t^imix 



DB X 



D£, and in the hyperbola, whole equation la 2 ax +> 

bx*,— k^ l±Jl X DB X DE. This ratio, ia 

a 

as • 

all the three fe^ions, is always as the tangent of the 
angle contained between the diameter and the nor- 
mal at the point of contact. By this we may compare 
them with a parabola. In the cycbid at the point E. 

(fig. 5.) Jl is == tan. L EKM, &c. Sec- 
ts 
AU thele things may be traced in the obfervations 
made on fig. 11. and 12. When the angle BET is a 
right angle, the angle KBQ^indicates it diredly, iis 



= r. ^ Thefe equations give 2ax=2yy,ss zfp ; tangent being always s: ^JL. It ie cafy' alfo to fee, 

and fi±iLfi±?lf = r. Now making, i = I, and 
a 

a • ' 
reducing the equations* we obtain j =s --;]>=rt;L^ s 

— ; and rs: J^ £— »— Z.^ 

• • • . 

With thefe values of ^, /, r, we obtam a numerical 

value af^LIL moft readily. Thus, in order to obtain 

the index of variation of curvature in the point where 
the ordinate at the focus cuts the parabola, make a = 1 . 

Then 2x sjr*; « = f, jr (=v^2«) = ''J' (="7) 

and;(=l£±i:^±ii)=:V2X3. There. 

fore ZS = 5, = the index of variation in the*point B 

P 
when D is the focus of the parabola ; that is to lay,. 

the fluxion of the radiua of curvature is three times the 

fluxion of the curve. 

The index of variation, where the ordinate is equal 
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that when the curve EMH is a parabola, the line BKF ia 

a ftraight line parallel to E T^ It is alfo plain, that by 
the fame fleps that we proved that no circle can pafa 
between this parabola and its equicurve circle ERB, fo 
no other parabola can pafs between them. Indeed the 
fame reafoning wiQ prove chat no curve of the fame 
kind can pafb between any curve and its ofculating^ 
circle. In many cafes, it is more eafy to reafon front 
the curvature of a cuive, by compating it with an equi« 
cuive parabola than with an equicurve circle ; particu- 
larly in treating of the curviliueal motions of bodies in. 
firee fpace, aduated by defleding forces. 

If EMH beanellipfe or hyperbola, BKF is ano- 
ther ellipfe or hyperbola {M'Laurin, $373.) 

Wa have thus endeaw>ured to introduce our readers 
into this curious branch of fpeculative geometry. An 
introdndion is all that can be expededfrom a work o£ 
this kind. We have enlarged on particular points, in 
proportion a9 we thought that the notions entertained 
on the fiibjed were inadequate, or even vague and in- 
diftind ; and we^hope that fome may be incited to ac- 
quire clearer conceptions by going to the fountain head. 
We conclude, by recommending to the young geome- 
ter the perofal of the Fluxions of Sir liaac Newton, 

after 
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Framce, 
torn. XT. 
p. 7a. 



J>«i, after he has read M'Ltunn's Chapter with care. He 
will probably be furprifcd ar.d delighted iY»th feeing 
the whole compreficd by a maker's hand into fuch nar- 
row compafs with fuch beautiful perfpicuity. 

JOAN D* ^RC, the maid of Orleans, has been ▼»- 
rioufly charaftenfcd ; but all now agree, that fhe was 
-worthy of a better fate than the horrid death (he was 
doomed to die. (See Joan d'Arc^ EncycL), But did 
(he a£kually die that death ? An ingcmous writer in 
the Monthly Magazine has proved , we think, that (he 
did not. 

The bifhop of Beauvais (fays he) is accufed by all 
-parties of treachery and trick in the condu^ of the 
trial : it was his known propenfity to gain his ends by 
ilratagem, craft, manoeuvre, fraud, dexterity. He feeks 
out, and brings forward, fuch teftimony only as relates 
to ecclefiaftical ofTencea, and then hands over the deci- 
fion to the fecular judges, whofe clennency -he-invokes. 
• yiUtnret Joan fays to him publicly, " You ^^promifed to reftorc 
Si^^J^'^' me to the church, and you deliver me tamy enemies." 
The intention of the biihop, then, muft have been, that 
the fecular judges, for want of evidence, Ihould fee no of- 
fence againR ihe ftate ; as the clerical judges, notwiih- 
ftanding the evidence, had declined to fee any againd 
the church. A fatal' fentence was, however, pro- 
nounced ; and the fulfilment of it entrufted to the ec- 
clefiaftical authorities. Immediately after the auto //a 
fPf one of the executioners ran to two friars, and faid, 
'* that he had never been fo (hocked at any execution, 
t Paytiier gnd that the Englifh had built up f a fcaffolding of 
d*o"i7utu "p\2i^tt(un echafaud de plaire) fo lofty, that he could 
K,^ yi, ' not' approach the culprit, which muft have caufed her 
* fufferings to'be long and horrid." She was, therefore, 
by fome unnfual contrivance, kept out of the reach and 
■ lobfervation even of the executioners. 
' Some time after, when public commiferation had 
rfucceeded to a vindidive bigotry, a woman appeared 
f % mjiMTtde^x, Mctzf; who declared herfdf to be Joan of Arc. 
^ ^^i\Mh' ^^^ ^*® everywhere welcomed with zeal. At Or- 
LtnvUt Sec leans, efpecially, where Joan was well known, fhe was 
. ^o Me- received with the honours due to the liberatrefs of the 
iamget Cu- town. She was acknowledged by both her brothers, 
?"/* ^""'a J*-'^" ^^^ Pierre d'Arc. On their teftimony fhe was 
"Sic manu- '"arried by a gentleman of the houfe of Amboife, in 
fcriptau- 1436. At their folicitation her fentence wa<) annulled 
thorities ci. in 1 456. The Parifians, indeed, long remained incre- 
tedby the JqIqus : they muft elfc have punifhed thofe ccclefiaftics, 
of^VeJiv!'"'^ whofe humanity, perhaps, confpired with the bifhop 
of Ikauvais to withdraw her from real execution 
down a central chimney of brick and mortar v or, as 
the executioner called it, a fcaffolding of plafter. The 
king, for the wom^m fcems to have fhunnednoconfron- 
-tation, is ftaied to have received her with thefe words : 
** Pucelle^ m*ami/'i /oyf% la tres bien revenue, .au nom de 
Dleu." She is then faid to have communicated to him, 
kneeling, the artifice pra^lifed. C?.n this woman he an 
iropoftoT ? Our author thinks not, and appeals to 
Voltaire, who, in his profe works, feems willing to al- 
low that (he was not, a? is too commonly imaginec*, one 
of thofe halfiniane enthufiefts, cnrvployed as tools to 
work upon the vulgar ; whom the one parly endeavour- 
ed to cry up as a propheltfs, and the otlitr to cy 
down as a witch ; but that (he was a real heroine, fu- 
perior to vulgar prejiidice, and no lefs reniark^.ble by 
^«lorce of mind than for a courage and llrength unuf^al 
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in her fex. This opinion is certainly coantenanccd by J^nn. 
her behaviour in advcrfity, and during her trial, which 
was firm without infolence, and exalted without affec* 
tation. 

JONES (Sir William), who was ftyled by Johnfon 
the moft enlightened of men, was the Ton of William 
Jones, Efq; one of the laft of thofe genuine mathenia- 
ticians, admirers, and contemporaries of Newton, who 
cultivated and improved the fcfences in the prefcnt ceo- 
tury. Our author was born on the 28th of September 
1746, and received his education at Harrow fchool, 
under the care of Dr Robert Sumner, whom be 
'has celebrated in an eulogium which will out-kift 
•brafs or marble. We are told that he was a dafs fei- 
low with Dr Parr, and at a very early age difplayed 
talents which gave his tutor the moft promifing expec- 
tations, and which have fince been amply juftified. 
From Harrow he was fent to Univerfity college, Ox- 
ford, where the rapidity and elegance of his literary ac- 
quifitions excited general admiration ; while a temper^ 
ardently generous, and morals perfeftly irreproachable, 
procured him tettimonies of the moft valuable eftecm. 
The grateful affedion which he always cherifhed for 
that venerable feat of learning, ^id as iruch honour to 
his fenfibility, as Oxford herfelf has received by enroll- 
ing him among the number of her fons. 

In the twenty-third year of his age he travelled 
through France, and refided fome time at Nice, where 
he employed himfclf very differently from moft other 
young men who make what is called the tour of Eu- 
rope. Man^ and the influence of various forms of ^^ 
vemmenij were the principal objefts of his invefttgation ; 
and in applying the refull of his inquiries to the ftate 
of his own country, he mingled the folicitudes of the 
Patriot with the honeft partialities of an Engliftiman. 

Mr Jone8's firft literary work was a trar^dation in- 
to French of a Perfian manufcript, entitled " Htfloirt 
de Nadir Shah, connu /ous le nom de Thahmai Kuli 
Khan, Empereur de Perje,** in two vols. 4to ; the hifto- 
ry of which performaece we Ihall give in his own 
words: " A great northern monarch, who vifitcd 
this country a few years ago, under the name of the 
Prince of Ttavendal, brought with him an eaiVcrn ma- 
nufcript, containing the life of Nadir Shah, the late fo- 
vereign of Perfia, which he was dcfirous of having 
tranflated in England. The fecreiary of ftate, witii 
whom the Danifh miiiifter had converfed upon the fub- 
jedt, fent the volume to me, requefting me to give a li- 
teral tranflation of it in the French language ; but 1 
wholly declined the tafk, alledging for my excufe the 
length of the book, the drynets of the fubjedt, the dif- 
ficulty of the ftyle, and chiefly my want both of lei- 
fure and abihty to enter upon ?.n undertaking fo fniit- 
lefs and fo laborious. I mentioned, however, a gentle- 
man, with whom I had not then the pleafure of bein^ 
acquainted, but who had diftinguifhed himfclf by a 
tranllation of a Rcrfjan hiftory, and was far abler than 
myftli' to fhtisfy the king of Dcnmaik's expectations. 
The learned wiiter, who had other works upon bis 
hands, 'excufcd himfelf on the account of his many cn- 
g?.gcmcnts ; and the application to me was itnewed. 
It was hinted, that my compliance wcmld !je of iio fmall 
advar-tagc to me at my entrance into Ffe ; that it wo old 
pTXiire me fome mark of dii^iijdtion which irlght be 
pleafing to me ; and, above all, that it would be a rrflec- 

lion 
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(ioBVpcm'ltirimiintiy^ifthekini^iboitibeobH difappointffMifit mideadeep imprefficm on his mindt 

cnrr the in«Du£cript Into France. Incited by thcfc and induced him to renounce the mufet for a time» and 

motive^ and prrndp^lf by the kft of them, unvriBing to fepply himlell with affiduicy to the (liidy of }\mU 

to be thoili^ diiirltih orlmorofe> and eager for the prudence^ This we think apparent, from the ilyle io 

bubble eq>ucatKMi, i mnkrtook the work, and fent a Which he writes of hit return trom the continent, atid 

^>ecimen of it to his DanKh Majefty ; who returned hii of the death of hi^ beloved preceptor Dr Sumnen 

approbation of the ftyle «id met!hod» but defrred that - ^ When I l^t Nice, (kj^ he) where I htd reftded 

the whole traodAacieii might 'be perfcAly literal, and tlie Maf feven months^ and alter traveWiag almoft all France, 

oriental images accurately preferved. The taik would returned to Enghmd, i moft ardently defired to paft 

have been fw eafier to me, had I been dire^cd to hnifli feveral years mare in the (kmdy of polite literatanc ; as 

h in Latin ; for the tfcqdfitioii of a French ftyie was then, I thought, L mi^c enter into pobKc hfe, to 

infinitely move tedious ; and it was neceifory to ha«« wlitch my ambition had always prompted me, more 

every chapter ctyrreded by a native of France, before matttM and prepared : but with this fruit of my kifurt, 

it oo^ beMJffefed to the difctmiag eye of the public, ehher fortune, or rather Providence, the difpoier of all 
Alice in every langoage there at« certain pecultarittes of humaft eventSy would not indulge my (loth ;' for oa a 

idiom, and nice (hades of meaning, which a foreigner fudden, 1 was obliged to quit that very Kteratiire <o 

can never learn to perfedion. But the work, how ar- which, from my childhood, I had applied myfelf ; and 

doous and oapleafmg foever, was completed in a year, he who bad been the encourager and afE^fl^nt of my 

tiot Vinthoot repcat«l hints from the fecretary^a office ftudies, who had inftrudted^ tatight, formed me fuch as 

that it was expected with great impatience by the I was, or if I adi any thing at aU, Koai arbuMifcv, 

Court of Denmark/' The tianflation of the Hiftory within a year after my return, was fnatchcd away by 

t>f Nadir Shah wa» publiihed in the fismmer of the year an ^nthndy death (a).'? 

1770, at the expenceof the tranflator; and forty co- In 1771 Mr Jones pttbK(hed DiffertatioH fur Ia 
|>ies upon large paper were fent to Copenhagen ; one IMeraiure Orient aie^ 8vo, and this was followed by 
tof.them bound whh wioommon elegance for the king Letire i Mfmfitwr jf^* Du /****, Jans laquelle tfi 
a Pr{^tf c« f »himfelf T and the others as prefents to his courtiers*. cutn^u P Examm defa. Tradu&ion des Livres attribuei 
9^ HifMry What marks oi ^ifttndion our author received, or ^ Zoroi^e^ 8vo. The difiertation offered a £ivonr- 
tk^^j ^^^ ^^^ ^^ reaped for his iabourv he has not thought able?(pednien of the author's «l>iIitio as a Hnguift and 
' ' 'propbr to difdofc ; but if any dependence is to be as a critic; and the letter contained afpirited vtndi'ca- 
placed oA' common £iniei rhe reward bclU>wed upon tion of the univcriity of Oxford, from the very fcurri- 
him for this laborioas taflc oonfifted only in the thanks lous reproaches, in which its incompetency in Oriental 
of his Dani(h Majefty, and the honour of being enroU- literature was afierted by the iUiberal tranflator of the 
ed in the Royal Society of Copenhagen. That dtf- fuppofed works of the Perfian philosopher. 
tindion was indeed accompanied with a letter, recom- In the (ame year he gave to the public, *' A Gram- 
mending the learned tranflator to the patronage of his mar of the Peritan language," 4 to, and at the fame 
own foveieign ; but, in the interim, his friend Lord time propofed to repubiiAi Meniniki's Did^ionary, with 
' Dartmovtht who was to have delivered it) had refign- improvement! from De Labroffee*s Gaxofhyiaciwn Lin' 
ed hia office of fecretary of (^ate, and the letter, we ^^ Perjarum^ and to add in their proper place an Ap- 
are told, was never prefented. pendix fubjoined to Gehanaguire's Periic Didionary. 
• There is reafon to think, that this eariy and fevere The Grammar has been found extremely ufeful, and 
SuppL. Vol. IL Part L . £ . has 




(a) As a (pecinteir of our anther's latinity, we fubjoin the epitaph on Dr Sumner, which i^ affixed to the 
wall of the fekith tranfept of Harrow church. 

H. S. E. 
ROBERTUS S U M N E R, S. T. P. 
Collegii Regalis apud Cantab, olim Socius, 
Sdiolc Harfovienfis hand ita pridem Archididafcalos. 
Foit hoc praeftantiffimo Viro 
Ingenium itatvnrft pericrt, optimamm difcipHnb arttom feddo 
^ Exciutum, uftt ditttmrno confirmatvmi ft quodammodo fubaftum. 
Kemo enim aut ih reeonditia fapicnti« ftodiis 91o fubtilior e«tititf 
Aut hiimanioribns Uteris liMatior : nemioi fere vel felicittt 
Contigit judieii acomen, vet nberior emditionis copia. 
Egrtgiis nifce cum dotibns naturle, turn do^nie lubfidii^ 
Infoper accedebat in fcrtptii mlra ac prope perfe^U cloqtientia. 
In fcrmone facetiamm Icpor plane Atticns, & gravitBte fiiaviler 
Afpcra urbanitaa ; tn moribns Bngohnis qusdarm integritas $c fides ; 
Vitse denique ratrn conftans fibi, A; ad virtstis normam diligenta: fevereque, 
' Excnltk. Omntbos qni vel tmico client eo, vd magiftm ttfi, do^rins, 

Ufenti, vittutia trifte reliquit defiderium, fubitl, eheu ! atqne immatni4 

tfortc «ottcptiis prid. Id. Sqit. A. D« 
i7fitiBli4K 
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Jones, has been repniitcd fcveral times ; bat the defign of the pendence in fc&iTC life, it wUI avail him lilfle to be fa- hwL 

Didicinary, though an •bjc£i of even national impor- voured by the learned, efteemed by the eminent, or re- 

unce, for want of due encouragement was obliged to commcsded eten by. kingi. It it tioe, on the other 

be laid aOde. hand, that no estcroal advantages can make amends for 

In 1772 he puUiihed •* Poems ; coniifting chiefty the lols of virtue and integrity, which alone give a 

of Tranflations from the Afiatic Languages. To which pcrfed comfort to him who poi&fles them. Let a 

are added two Eflays ; k On the Poetry of the E^ftero man, therefore, who wiihet to eajoy, what no fortune 

Nations. 3. On the Arts commonly called Imita* or honour can beftow,. the bleffing of felf-appix>batJoa, 

tive," 8vo, which in 1 777 he republifhed with the ad- afpire to the glory given to Pericles by > celebrated 

dition of feme Latin Poems, every way worthy of their kiftorian, of being acquatfltcd with all ufeful know- 

author. On the 18th Jane 1773, he took the degree kdge» of expreSng what he knows with copioufnefs 

of Mafter c^ Arcs, and the fame year publifhed <* The and fceedom, of loving his friends and country, and of 

Hiiloiy of the Life of Nadir iShah» King of Periia. difdaining the mean purfuits of lucre and intcreft : this 

Extra^ed from an Eailern Manufcript, whieh was is the only career on which an hodeft man ought to 

tranflated into French by order of hisMajefty the-King enter, or from which he can hope to gain anjfohd 

cfDenmark* With an Introdu£iion, containing, 1.A happinefs.'^ 

DefcriptLnn of Afia according to the Oriental Geogra- The next year he publiihed Poe/eoi /(/kuus Cam' 
phers. 2, A fliort Hiftory of Perfia froib the earliefk meniariorum LJkri Sex, cum jippendtce ; ful^uUur Limon^ 
Timet to the prefent Century : And an Appendix, feu Mifcellaneorum Liitrt 8vo ; and purfuing his pur* 
.conlifting of an EfTay on Afiatic Poetry, and the Hif- pofe of applying to the ftudyof the law, we hear no 
tory of the Perfiaa Language. To which are added more of him from the prefs (excefit the nete edition of 
Pieces relative to the French Tranflation/' 8vo. Our his Poems), until the year 1779. In this interval he 
author having at this period determined to ftndy the law wa« calkd to the bar, and < attended Weftmiafter hall 
as a profeflton, and to relinquifh every other puifuit, and the Oxford circniti where, he obtained but little 
our readers will not be difpleafcd with the following bufinefs. He was however appointed a oommifiioncr 
cxtradl, relating to this refolution, which concludes the of bankrupts by Lord BathuHl, who is iiippofed to 
preface to the hiftory now under coniideration : have intended to exert his intereft to procure hit n^mi- 

** To conclude ; if any effential miftakes be deted- nation to the bench in the £aft Indies. * 
ed in this whole performance, the reader will excu£e He published in this year, ** The fpeeches of liens, 
them, when he refie^s upon the great variety of dark in cauiea concerning the Uw of fuoceffion to property 
and intricate pokts which are difcuircd in it ; and if the at Athens ; with a preparatory difcouriie, notes critical 
obfcurity of the fubjeA be not a fufficient plea for the and hiflorical, and a Coramenury, 4to.'' In this vahi- 
errors which may be difcovered in the work, let it be able work, the talents of the iichoUr, the critic, and the 
confidered, to ufe the words of Pope in the preface to lawyer, combine to elucidate a very important part of 
bis juvenile poems, that there arc very few things in jurifprudence; for, *' though deep refearcfhes into the le- 
this coUedion which were not written under the age of gal antiquities of Grace €Lnd,Rome (m he obferves ia 
five- and- twenty : mod of them indeed were compofed his Commentary ) are of greater uie to {cholars and 
in the intervals of my leifure in the South of France, contemplative peribos, than to lawyerB and ' men of 
before I had applied rayfelf to a ftudy of a very differ- buiinels ; though firadon and Lyttleton, Coke and 
ent nature, which it is now my refolution to make the Rolle, are the proper objeds of our ftudy ; yet the 
fole objcA of my life. Whatever then be the fate of ableft advocates, and wifeft judges, have frequently en»- 
this production, I ihall never be tempted to vindicate bellifhed their arguments with learned allufions to an« 
any part of it which may be thought exceptionable ; ttent cafes ; and fuch alluiions, it muil be allowed, are 
bat fhall gladly refign my own opinions, for the fake often ufefuli always ornamental ; andy when they are 
of embracing others, which may feem more probable ; introduced without pedantry, nevar fail to pleafe.'* 
being perfuaded, that nothing is more laudable than I'he work was dedicated in a ftyle of refpediful grati* 
the love of trhth, nothing more odious than the obfti- tude to his patron Lord Bathurft. 
nacy of perfi fling in error. Nor /hall I eafily be in* • In the year 17809 we find our author a candidate 
duced, when I have diflxirdened myfelf of two other to reprefent in parliament the univerfity of Oxford. He 
pieces which are now in the prefs, to begin apy other had tor fome time relided but little in the univerBty, 
work of the literary kind ; but (hall confine myfelf and therefore laboured under fome difadvantagts ; but 
wholly to that branch of knowledge in which it is my he did not meanly court the fupport of any man. In 
chief ambition to excel. It is » painful confiderat ion, a paperi which was . circulated on that occafion, his 
that the profelfion of litq^atare, by far the moft labo-. frieadS} who were nameivuiv,' declare, that they have 
rious of any, leads to no real benefit or true glory *^ neither openly foliciced, nor intend openly to folicit, 
whatfoever. Poetry, fcience, letters, when they arc votes for Mr Jones within the Univerfity itfelf, becaufe 
not made the fole bufinefs of life, may become its or- he will never hiecomt the inftrument of diflurbing the 
naments in profpericy, and iu moi^ pleafing cooiolation calm feat of the Mufi^ by confenting to any fuch fo- 
in a change of fortune; but ii a man addi&s himfelf licitaition Cgtr birofclf or for. aay:lnan whatever. Hia 
entirely to learning, and h^pcs by that, either to raife own applicatioaa have been,. are» and will be, confined 
a family, or to acquire^ what fo qiany wtih for, apd fe to th(^e oyily who have prgfeffed a regard for him, and 
few ever attain, an honpurahk rt^tircment in hia-decli* 'tti^ htt^*nQ iiOiCA ihmfk%es i the Mbfters of Arts in a 
ning age, he will find,.wken it is (oo late, that he haa great univerfity, whofe prlerogattvjei ts cool reafon and 
miftaken his path; that other labours, ptherftudics^ are .impartial JAidgmcnt, muil never be placed on a level 
aeceffary ; and ^hat unlels he can afieri his ow^ ^nd^ yvith ^he voters of a borough, or the freeholders of a 
0^ counly. 
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Jonei. county* Even in proceeding tliot (ar» he docs not fet 
the example, but folio wait ;• and hi» friends would oes 
vcr have printed any paper, if they had not ihouglft 
themfelve6 juftificd by the conduct of others. 

«' For the iirft dqd the lall time, they beg leave to 
fugged, that DO exertions muil be fpared by thofe who> 
either petfonally or by reputation, approve the chara£icr 
of Mr Jones ; into which^ both literary and political, as 
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my to theoretical innovation, and deelare^B, in a letter 
to the fecretary, that by the*terin conftttution, he ua«> 
derftaads •• the great fyftem of poblic, in contradic- 
tion to private and criminal law, .which comprifes all 
thote articles which Blackftone arranges, in his firft 
volume, under the rights of peifons, and of which he 
gives, a perfpicuous analyfis* Whatever then relates to 
the rights of pcrfons, either abfohite rights, as the en- 




well as moral, his friends defire and demand the ftri£ieft joyment of liberty, iecurity, and property, or relative. 



fcrutiny* For his uniyerfity he began early to pro* 
voke, and poilibly to incuri the difpleafure of great and 
powerful men : For his univerfity be entered the liUs 
with a foul* mouthed andarvoganjt Frenchman^ who had 
attacked Oxford in three large volumes of mifreprelen- 
tation and fcurrility ; For his univerfity be. reBgrned, 
for a whole year, his favourite ftudies and purfults, to 
fave Oxford the difcredit of not having one of her fons 
ceady to tranflate a tedious Perfian ma«ufciript. • To 



that is, in the public relations of magiftrates and people, 
makes a part of that majeHic whole, which we propec- 
ly call the conftitution. This conitkutional or public 
law is partly unwritten, and grounded upon immemo- 
rial uCsge, aad pfirtly written or enaded by the legif. 
lative power ; but the unwritten, or common law, coi^ 
tains the true fpirit of . our conftitution : the written 
has often moft unjuftifiably altered the form of it ; the 
common law is the colle£%ed wifdom of many centuries. 



Oxford, in (hort, he is known to be attached, by the having been ufed and approved by fucceffive genera- 
^rongeft poffible ties ; and only vegrets the xcceiHty of tjons ; but the fiatutes frequently contain the whims of 
abfenting himfelf from the place kk which of all others a few leading men^ and fometimes of the mere indivi- 



duals employed to draw them.' 

In 1782 he publiAed ** The Mahomedan Law of 
Succelfion to the Property of Intcflates, in Arabic^ 
with a verbal TranOacion and explanatoryNotes." 4to. 
• At length the poft of one of the judges in the £a(l 
Indies, which had boen kept vacant five years, was d^ 
termified upon being filled up ; and our author, on the 



^e mod deh'gbts^ until the event of the prefect compe- 
.titioQ (hall either convince him that he has toiled, in vain 
M a man of letters, or (hall confer on him. the great- 
eft reward to which he can afpire- The unavoid- 
able diiadvanuge of being fo late propofedf and the . 
refpe^able fupport with which he is now honoured, 
-will fecure him in all events from the leaft difgrace.'' 

The application was . unfuccefsfnl, chiefly becaufe his 4th JD^arch: 1783, was appointed to tliat (lation, and 

own college had fixed upoA another candidate,, from a .on the loth received the bqnour of knighthood. Oo 

perfuafion that the immedu^te appointment of Mr Jones the 8th of April he married Mifs Shipley, eldeft daugl^ 

to a feat; then vacant on the bench of judges in indiat ter of the Bifhop of St Afaph, and ^tnoft immediately 

was morally certain. ,efnb$irked for the Indiesv He had previouAy publiflC- 

The riots of that year gave occaGon to another ed ^^ The Moallakat ; or, Seven Arabian Poems, which 

publication of our author, entitled, ^^ An Inquiry iur were fufpeaded on, the Temple at Mecca, with a Tran£- 

to the legal Mod<i.offupprefliBg. Riots;, with a confti- lation and Argnnxents." 4to. To this it was intend- 

tutional Plan of future Defence," 8vo; and in X781 he .cd to add a preliminary difcourfe and notes. — The for- 

publi(hed '^ An EfTay on the Lavrof Bailments," 8vo» mer ^o comprife obfervations on the antiquity of the 

a 'very mafterly treatife, which did gi^ajt honour to his Arabian language and letters ; on the dial^s and cha- 

legal abihties. In this laft work he inculcates the ^Cr raders of tiimyar and Koraifh, with accounts of fome 

ceffity of deeply exploring the grounds of the common Himyarick poets ; on the manners of the Araba in the 

i^w ; and {peaking of Blackftone, (he Cays) '* his. com»- agj; immediately preceding that of Mahomed ; on the 

mentarics are the moft corred and beautiful . aUtline tcmple}at. Mecca, and the Moallakat, or pieces of poe- 

that ever was exhibited of any human feience^i but they V^ fuijpended ot^.itfB walls or gate ; JUfUy, on the Uvea 

alone will no more form a lawyer, than a general map of the .Seven Poets» with a critical hiflory of their 

of the world* how accurately and elegaii(ly foever it -works, and the various copies or editions of them pre- 

may be delineated, will make a geographer*" ferved in Europe, .Afia, and Africa. The latter to 

In this year he Hkewife recalled his mufe in an Ode on contain authorities and realbns for the tranflation of 

thCenuptials of Lord Vifooynt Althorpe# who had been controverted pafiages ; to- elucidate all the obCcure 

his pupil, to * Mils Lavii^ia Bingham* This beautiful couplets, and exhibit or propofe amendments of the 

little poem is preferved in the European Magaxine for text ;' to ditofi the reader's attention to particular 

January 1 7B51 and we think in other periodical publir .beauties, or point out remarkable defers ; and to throw 

cations* light on the images, figures, and aliufions of the Ara- 

From many circomftances which might be colle^d hian poets* by citations either from writers of their 

•together, it would i^pear thatjour author at thi»junc«> -own country, or from fuch of our European travellers 

ture did not coincide -in opinion with thofe who had the as heft illuftrate the ideas and cuiloma of Eaftem na- 

.dire£iion of government, . nor did ^ he approve, .the m^* tions. This difcourfe and the notes have not yet ap- 

fares at that period adopted.— With thefe fcntiments peared. At his departure for tlie eaftem world, he ' 

he feems to hate beeuifcleded as a proper perfon to be l<^t, in manuiicript, with bis brother-in-law the Dean of 



AiUroducjid as a member of. the Coi^itutional Society* 
Could he have foreseen the degeners^y of inch aflbcia* 
tionss there isir^G^n to believe that he would have de- 
clined what he ^coodefcendcd to |K:cept as au honour ; 
£ur thou^ an ardeiH friend, to 'liberl)r| lue. was.sn ^oi:?* 



St Afaph, aUttle traa, entitled " The Principles of 
•Government, in a Dialogue between a Scholar and a 
Peafant." . This celU>rait(l dialogue being afterwards 
publifhed by the Dean, and widely circulated by the 
focicty for coiiili tutional information, the Dean was 

E a profecuted 
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profecutcil for pubUftiog a Itbd* and, if our meaiorf die Afittiet, vfAmigli a ccmfidenUd time aftcrwaHt 
deceives us not, was found guilty. chpfed before their pubUcatioB ; and thi$ work, if no 
Sir WiDiam Jones now dropt for ever all ceiioem tn other monument of his labours eiiffod*. wonld at once 
party politics, and applied himfelf to purfuits more furniili proofs of his confttmroate (kill in the Oriental 
woithy of his talents. Dnrin^ his voyage to India, he dtakfts, of his proficiency tn chofe of Rome and Greece, 
conceived the Idea of the Aftattc Society » of which an ac« of tafte and erudition far beyond^ his years> and of ta* 
count has l>een given nnder the title Societibs {Encycl»\ feats and appKcatton without example, 
and of whofe relearcfaes five volumes, replete with much <« But the judgment of i$ir William Jones was too dif 
curious information, are now before the public. But ar- ceming to confider language in any other light than as 
4dently as his mind was attached to general literature and the k^ of fcience, and he would have defptfed the re« 
Science, he vras by no means inattcatTve to the profeliionid putation of a mere linguift. Knowledge and truth- 
duties of his high itatioa. He had indeed, to oie his own were the obf^ds of all his ftudies^ and his ambitioa wa»> 
expreffion, an ^ undiflemUed fondneis for the ftudy of to-be ufeful to mankind ; with thefe views he extended 

« Law •/ jurisprudence *(*' and in the ehara^tr of a judge, dif- his r e lea r ch es to afi languages, natrons, and times. 

SaiimtMU. played the profound knowledge and irrtproachable int«- ** 8ueh were the motives that induced him to propeie 
grity, which, before his promotion, petvaded hiareafon- to the govemanent of India, whatr he jutMy ^lenomina^ 
ings as a lawyer, and governed his condu^ as a man. ted a work of national utility and importance, the corn- 
Unfortunately the intenfe ardour of application, which paSation- of a copious Digeft of Hindu and Mahomedaat 
produced his frequent contribntions to the flock of hu- Law, from Sanfcrit and Arabic originals, with an o&' 
man knowledge, added to the unfavourable inftuence of fer of his Services to fuperintend the compilatioo, and 
the climate, greatly impaired his brakh. On this ac- with a promife to tranflatc it. He had forefecu, pre* 
count, after a rejidence of about hfteen yeara in India,, vious to his departure from Europe, that without thr 
he made preparations for returning to England ; but aid of fuch a work, the fvife and benevolent intentioas- 
^rath interpofed; and this iUuftnous ornament of fcience of the legt^tui^ of Great Britain, in leaving to a cor* 
and virtue waa taken from the world on the 27th of tain extent the natives of thefe provinces in pofiefiioiii 
April 1794, in the 48th year of his a|re. '^Itiato of their own laws, could not be eompfetdy fulfilled (. 
the fliame of fcepticifm (as one of his biographers weU and his experience, after a (hort refidence in India, oon» 
obferves), to the encouragement of hope, and to the firmed what his fagacity had anticipated, that without 
honour of genius, that this great- man was a fincere be>- priociples to refer to, in a language familiar to tlic* 
iiever in the do6^nnes of Chriftianity, and that he was judges of the courts, abjudications amongfi the nativea> 
found in his clofet in the attitude of addrcfing his muft too often be fubjed to an uncertain and errooe^ 
prayer to God." We (hall give his diara6ter as it ovs eapofition, or wttful> mifinterpretation of their laws, 
was drawn by Sir John Shore, Baronet» (now Lord *' To the fupcrintendance of this work, which was ins* 
Teignmouth) in a difcoorle delivered kt a meeting of mediately undertaken at his fuggeftion, he affiduouHy 
ifie AQatic Society, held on the sad of May 1794. devoted tho(c hours which he could fpare from his pro- 
** His capacity for the acqui^ion of languages has fcfGonal daties* Alter trUeii^ tht plan of the Digek, 
never been excelled. In Greek and Ron^n literature, he prefcribcd its arrangement and mode of execution, 
his early proficiency was the fiibjpefl of admiration and and fcle^ed from the molt learned Hindus and Maho- 
applaufe ; and knowledge of whatever miture, once ob- medans fit perfons for the ta^ of compiling it : Matter- 
tained by him, was ever afterwiuds piogrefiive. The «d by his attention, and encouraged by hia applauir^ 
more elegant dialers of modem Europe, the French, the Pandits profecwted their fobours with chearful seal 
the Spanifh, and Italian, he fpoke and wrote with to a fitisfadoiy conckifion. The Molavees have alio 
the greateft fluency and prectfion ; and the German nearfy fmi<hfd their portion of the work ; but we muft 
and Portuguefe were familiar to him. At an early ever regret, that the pfonfiledtranflaiiiyii, as well as the 
period of life his application to Oriental literature com- meditated preliminary dHfcrtation, have been fruihrated 
menced ; he (hidied the Hebrew with eafe and (becefs; by iliat decree, which io often inieroepts ike perfbrm«> 
and many of the moft learned Afiatica have the can- ance of hunsan purpofea. 

dour to avow, that his knowledge of Arabic and Per- ** During the couiie of this compilation, and as anxi* 

6an was as accurate and extenfive aa their own ; he was liary to it, ne was led to ftady the works of Menu, re- 

aHb conftrfant in the Turkifli idiom, and the Chinefe puted by the Hindus to be the oldefr and hoiie^ of le^ 

liad even attraAed his notice fo fiiur as to induce him to gifhrtors ; and finding them to oomptifo a fy^len^ of tc^ 

learn the radical chara6^ers of that hmguage, with a hgious and crv9 duties, and -of law in all its biaaches, 

view perhaps to fiirther improvements. It was to be fo comprehenfive and minutely cxaA, that it might be 

expe^ed, after his arrivd in India, that he would eager- confidcred as the Inftitutes of Hindu Law, he pinrient* 

Iv embrace the opportunity of making himfelf m after ed a trauflation of theaa to the gove w a m ent of Beagat 

e( the Sitnicrit ; and the moft enlightened proleflbts of During thefaaM period, deeming no labour exceftve 

the doctrines of Brahma confefs with pnde, delight, or fuperfluoos that tended in any refpe£t to pvomote 

and furprife, that his knowledge of their facred diaueA the welfare or happkieCs of mankind, he gave the putv 

was mnft critically correal and profound. The Pan- tie an Engtifh veifon of the Arabic Text of the S«- 

<iit8, who were m the habit of attending him, could rajiyah or Mahomedan Law of Inheritance, with a 

not, after his death, fupprefs tlieir tears for his lofs, nor Comaaentary. He had already (as has beta obferved) 

find terms to exprefs their admiration at the wonderful pubhfhed in England a trandation of a trad on the Same 

progrefs he had made in their fcicnces. fubjeA by another Mahomtdan lawyer, oontaining, as 

** Before the expiration of his twenty-fecond year^ his own words exprefs, * a lively and degattt Epitome of 

he had o)mpleted his Commentaries 00 the Poetry of the Law of Inheritance of ZauL' 

X "To 
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**Ta tfccfe kwned and' impoit«At works, fa far out of 
the road of amafement, nothing could ha^ engaged 
his application but that dcrfirc which he evor proRflcd, 
of renderiog his knowledge ufeful to his natioB, and be* 
aeiicial to the inhabitants of diefe provinces. 

** I fhould iearcely (continues Lord Teignmooth) 
think it of importance to mendota, that he did not dif- 
dain the office of e<fitor of a Sanfem and Perfiao work» 
if it did not aiSbrd me an opportunity of adding, that 
the latter watf* pbbliffaed at Ins own expence, a^ was 
Cold for the baiefit of infolvcnt debtois. A fimtUr ap* 
plication was inadeWthe produce of Sisajiyah." 

But nothing exhibits the kn^e grafp of Sir Wittiam 
Jones's mind in fio flrilctng a point of' view as a paper 
ID his own hand- writings which cafaie into JLord Tcign* 
mouth's poiTeffioft after hia death. It was intitled Db« 
atHEaATAy and propofcd for inveftigation the foUow* 
ng'fubje^ rehiting to the eaftem woild- 

Indian — i. The ancknt geography of India, Slc, 
from the Purairasi. a. A botanical deicriptioa of Indiart 
plants,, from the Cofbas, ficc. 5. A grammar of the 
Sanforit language, from l^nini, &c. 4* A dif^ionary 
of the Sanficrit language, finom the 3.2 original vocabu* 
Luriea and Nintdi. 5. On the ancient mufic of the In* 
dxana. .6. On the medical fobftaoces of India, and the 
ln£an art of medicine, 7. On the philofophy of the 
ancient Indians. 8. A tranilation of the Veda. ^. On 
nnctcct Indian geometry, aftronomy, and algebra. lo. 
A tniDOation of the Puranas. 11. A tranibtion of 
the Mahahbara and Ramayan. iz, Un the Indian 
theatre. Sec. &c. . 13. On the Indian confleUastons, 
%?kh their anrythoiogy, firom the Puranaa. 14. The 
Juflory of India before the Madomedasi conquefl, from 

the Sanfcrit CaAtmir Htflories. 

Arabia, — 15. The hifkory of Arabia before Maho- 
med. 16. A tranflatioD of die Hamafa. 17. A trani^ 
lation of Hariri. .t8. A tranlhttion of the Facahatni 
J^yMau OftheCafiah. 

PaJiA.^*-tg. The hiftory of Perfia^ from aathoritieS 
to. Samcrit, Arabic^ Gteek, l^urkifh, Pcrfiaa ancient 
and modetn, Firdaufi's Khrofrau nama. 20. The fWe 
poema of Ntaami, tranilated in pro£t. 21. A diftio*- 
nary of pure Perfian Jc changire. 
- Chma,^^2i, A tranflation of 3hl-cing. ^3. The 
text o£ Can-fu^tfn, wnrbaliy tranflated. 

Tartary. — 24. A hiilory of the Tartar nations, 
ehiefty 4af the Moguls and Othnians^ froni the I'urkilh 
sad Perfian* % 

'* IVe are ndt authorifed (iays his Lordihip) to coq^ 
ahidr, that he had himiclf formed a determination to 
CMUpkite the wx>rks which his genius and knowledge had 
thus fleet ched; the tailc feems to require a period be^ 
^PDnd the probable duration of any human li£e ; but we, 
who had the happinefs to know Sir William Jobes ; 
srho were- witncOcs of his inde£itigahle periiererance in 
the pasfvut of knowledge, and o£ his ardour to accom- 
plish whatever he deemed important ; who- faw the ex- 
tent of his iatrlle^bsal powers, his wonderful attain- 
ments in h'terature and icience, and the facility with 
iHuch all hta compofitions were made«v-cannot doubt, 
if it had plealcd Providbnoe to protniifb' the date of his 
eaiftenoe, .that, hn would haw abiy exceuted much of 
what he had fia cxceaiivel)r phumed.'' 

We haaie alneady enumerated^ attainments and worka 
which, from theif di^erfity and csleat^ ftdB'finr bejoad 
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the capadty of tlie raoft enlarged minds 5 hut the ca* J^» ^ 
talogue may yet be augmented. To a proficrency in' "' *'"• 
the languages of Greece, Rome, and Afia, he added 
the knowledge of the philofophy of thofb countriesi 
and. of crery thing curious and ▼aluablc thai had been^ 
taught in them. The doctrines of the Acsidbmy, the 
Lycenm, or the Portico, were not more familiar to^ 
him than the tenets of the Vedas, the royHicifm of the 
Sufis, or the religion of the ancient Perfians; and whilft, 
with a kindred genius, he pcroicd with rsptnre the he- 
roic, lyric, or moral oompofitions of the moil renowned" 
poets of Greece, Ro«e, and Afiat he could turn with 
equal delight and knowlcsdge to the foblimc fpecuUu 
tions or mathematical calculations of Banrow mid New- 
tim. With them alCo he proliiiFed btscDnvi^ionof the . 
truth of the Cbriftian rdigioA ; and he juftly deemed 
it no inoonfiderable adrantagCf that his rcfearchea had 
corroborated the multiplied evidence of Retehtion, bf 
confirming the Moiaic aceonm of the prisaitive world. 

In his eighth annfverfary difcoutie fothe Afnaic So- 
ciety, he thna expreflcshimfelf :^ '^ Tbroldgical inquiries' 
are no part of my peefent fubjvft f hoc I csmoos refrsm 
from aiding, that the coUedlion of tta^ which we csU, 
from therr eacelleoce, the ScrqAw^s, enatain;, indejten- 
deatly of a divine origin, more true fublisiity, more ex- 
qnifite beauty, pnrer moralicy, monr important hiftory^ 
aind finer ftrains both of poetry and eloquence, than 
could be coUeded wkbin the fame compsiTs from alt 
other books that were ever compofed in any age, or 
any. idiom* The two parts, of whkk the Ser^pcurea* 
confiit^ are conneded lyaekahrof oompoMoM^ which 
bear no refemblance ita. form or ftyle tc^ any chat can be 
produced from the ftorea of Grecian^ Indian^ Ferfian>- 
vr-even Arabian learning'^ the- antiquity of theie coov- 
pofitions no man doubts, aaxl the unftrained applica;* 
tioo of 'them to eveata long Mtfequent to their pub*' 
lication, is ailblid p^m^ of behtef that they were ge- 
nuine predi^ions s and coni^qoenSiy iaiypired/' 
• There wet«i in truth, few fcienoes in which he had^ 
not acquired eoflfiderable pFohcieney> in> mdit^ his 
knowledge was profound The theory of^ mufic was 
familiar to him ; nor had he negle^led to maUe himfelf 
acquainted with the interefting dtfeoveries lacely made* 
iktchemiilryi* ^^'and Pbave heard him ^faye Lord^feign- 
ffSDUth) aflertythiit his admiration of tftt ftru^ureof 
the human frame had induced him Co aitcfid< for a fea- 
Smi to a courfe of anatomical ledtures^ delivek-ed by his 
friend the cclebraled Hunoer."' 

Het laff and faTourite purfhit was^the iludy ol bef^ 
tany, which he originally began under the confinement 
of a. Severe and lingering, diforder, which wish molt^ 
minda> wauld havt proved »-dfft}Uali^cation ' fl^m any 
^plication. It conltituted the prificipal amudement df 
his leifure homa^ In the arrangements of Lin nseos, he 
difcovered fyilemj truth, and (biences which never &iU 
ed to captivate and engage his attention ; and from th^ 
proofs- which fie has eiShibited of his progrreft in botany, 
we may conclude that he would have extended the diJf* 
coveries in tfaa( foiedce. 

It cannot be deemed 'ufelefs- or fUperffooiM to inquire 
by what arts or method' he was-enabled* to attain to a 
dc;gree of knowledge almoft univerftl, and apparently 
beyond the powers of man, dtirikig a VAt littk exceed^ 
ing 47 years. 

The fiiculties flf his mindi by nature vigorous, were 

fanprofcd- 
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J [•««•• improved by conftaht excrcifc; and hit metnory, by turgid. Triml ereft, though not 'very ftfiigbt. Bart J'^Mwr 

, ^^^*^ habttutl pra^^ice, had acquired a capacity of retaining dark brown, pretty fmooth. Branches numeroua, . J^ ^ 

whatever had once been imprefTed upon It. To an un- fpreading in every diredb'on, Co at toibrm a moft ele- 

extinguiflied ardour for univerfal knowledge^ he joined gant Ihady head. Leaves akeroate, abruptly feathered 

a perfeveraiice in the purfuit of it which fubdued all ob« ftflile, generally .more than; a'foot long; when yonrtg pen* 

fiaclea ; his iludiea began with the dawo^ and, daring duloucand coloured, 'heifieif oppofite, from four' to 

the intermiifions of profeifionai duties, were continued (ix pair, :the lowermoft- broad buioedy the upper lanced; 

throughout the day ; reflection and meditation ftrength- fmooth, ihining, firm, a little waved,. from four to eight 

ened and confirmed what induftry and loveftigation bad inches long. PetioU common> round, and fmooth. Stl* 

accumulated. It was a &ed principle with him, from fuU axiHary, folitary rin fa6t a proceis from the bale 

which he never voluntarily deviated, not to be deterred of. the commott. petiole, at in aoany of the grafles and 

by any difficulties that were furmouu table from profie^ monandrifts, '&c. ^.Umbels tenniaal and axillary ; be^ 

outing to a fuccefsful termination «rhat he had once de* tween the ftipule and bnmchlet, globular, crowdedt fiib- 

liberately undertaken. feifile, ere^ . BraEU^ a fmall hearted one under eadi 

But what appeared more particularly td have ena- divifion ofthe.umbeL Peduncle and pedides ■ ijnootli* 

bled him to employ hia talents fo much to- his own and coloured.. ^Flomjets vety numerous^ pretty large; when 

the public advantage, was the regular albtment of hia they firft expand they are of i beautiful orange colour, 

time, and a fcrupulous adherence to the diftribution gradually changing to red,, forming a variety of loveljr 

which he had fixed ; hence all hia ftudtes were purfued fhades ; fragrant dun'ng the night. Calyx perianth, 

without interraptiod or confufion. He coUc£ied infor- below two-leaved, leaflets fmall, neaiiy oppofite, oo« 

Ynation, too, from -every quarter; juftly concluding, that .k>ured, hearted, bradlclike, marking tltt termination of 

fomething might be kamcd from the illiterate, to^whom the pedicel, or beginning of the tube of the coroL Co^ 

he liflened with the utmofl candour and complacency. ro/ one- petalled, ninnel-form ;.tube dightly incurved. 

Lord Teignmouth, addrefling hiaofelf to the Afisiie firm, and fidhy, tapenng towards thebafe (club funnel- 

Society, fays, *' Of the private and fodal virtdet of fliaped) and there impervious ; border four parted ; ^u 

our lamented Frefident, our hearts are the beil records, vifion fpreading, fuborbicular ; .margins mofl .(lightly 

To you who knew him, it cannot be neceifary for mc woolly : one third the length of the tube. NeSary^ a 

to expatiate on the indepciKiencc of his integnty, hit ftimeniferoue and piftiliferous ring crowns the mouth of 

humanity, probity, or benevolence, which every Irving the tube. S/amenSf filaments generally feven ; and it- 

creature participated ; t>n the affability of his conver- ven muii, 1 think, be the natural number ; viz. three 

fation and manners, or. his mod^ft, unafTuming deport* on each fide, and one below, above a vacancy, as if the 

xnent; nor need. I remark, that he>.wa8 totally free place of an eighth 6 lament, and is occupied on its infid# 

from pedantry, as well as from arrogance and felf-fuiK- by the piilil; they are equal, diflind, afcending, from 

ciency, which, fbmetimes accompany and difgraoe the three to four times longer than the border of the coroL 

mateft abilities. His prefence was the delight of every jinfhers uniform, fmall, incumbent* PiftU, g^nn ob- 

iociety, which' his conver(ation exhilasated and impro- long, j>ediccled ; pedicel inferted into the Infide of the 

ved ; and the public have not only to lament the lob nedary, immediately below the vacant fpace already men« 

of bis talents and abilities^ but that of bis example- \ tioned ; flyle nearly as long as the flamens, dedininjr; 

" To. Jitm, -as >the .founder of . our inftitution, and fiigma finale. Prn<:^f^, legume fciraeter- formed, turgid* 

whilfi he IvM^d^ice firmeft fupporc, our reverence is more outfide reticulated, othcrwife pretty fmooth ; from fix 

particularly due. - lnftru£led, animated, and. encourai- to ten inches long, and about two broad. Seeds gene- 

ged bv him, genius was called forth into exertion, and rally from four to eight, fmooth ; grey, fize of a large 

modell merit was excited to diilinguifii itfdf. Anxious chefnut." 

for the reputation of the Society, he was indefatigable The Jonefia flowers at the beginrung of the hot fea* 

in his own endeavours to promote it, :w,hiUt he cheer- fon, and its feeds ripen during the rains. The plants 

fully alTifted thofe of others, fn loling him, wc have and feeds were Of^igmally brought to Calcutta from 

not only been deprived of our brightcfl ornament, but the interior pans of the country, where it is indige* 

of the guide and patron, on whofe inflru6itons, judge- nous. N, B, Many of the flowers have only the nit 

ment, and candour, wecould implicitly rely*" Though diment of a piflil. In Plate XXX. A is a branchlet 

thefe are the fentiments, not only of Lord Tdgn- of the natural fize. B, A fingle flower a little nmgni^ 

mouth, but, we believe, of every man of letters, we &cd; aa the calyx. C, Afe6kion of the fame, exhibit* 

truft there is (lill left in Bengal a fufikient love of ing JPour of the ilamens, i i i i the piflil a, and how 

letters and of fcience to caiTy on the plan which w(is far the tube is perforated. J3, A fimilar'fe^ion of one 

formed by the genius of Sir William Jones. i of the ^K>r live flowers ; 3 is the abortive fifltl. £, The 

J0N£SIA,i8;i verybandfomemjddiing-fizedramous ripe legume opening near the bafe, natural lize. iVa^r, 

tree, found in garden^ about Calcutta*.; la 'the San* The fpace between the b and r marks the origmal tube 

: fcrit it is called AsUa^ and in the Bengrale£e Rujfuck \ of the coral. F, One of the feed?, natural 1:ze. G* 

but the name Jonefia was given to it by tbe-Afiatie So- The baile of ^ the common petiole, with its ftipule; a a^ 

ciety, who confecratcd it to the memory of their firjft the petioles. of the lower pair of leaflets. 

preQdent Sir William Junes; It is thus described, by , . JOOTSI-SiMa, a^ fmall fiat ifl&cd, which is. fepara-* 

Dr l<.oxlnirgh,..4 nriember ofthatfociiety : . ,. '.. ted from Cape Nota in: Japan, by a diaonel ^bout five 

^*CalyKi two, Iq^vedv cqroli one petiltid, piftiUbearing.; logues wide. Its circumference >daca not. exceed two 

bafc of the tube impcrvipus }. ftani^us iong«'/a{cendi»gi leagues ; it is well wooded,, of aniagterayejafped, and 

inferted into the margin of a glandulous ne^arial ringi w'^U inhabited. .Peroufe, who failedround k, remark- 

'Vvhich Crowns, the nK)utb of the t^b«, tb&. J^|2I^riiioli ed from .thciqusrtsrfdtak of *liis. fhip fbirte confi(]drakble 

iwo of whicli more diftaut ; llyle declining. Legume edifices between the houfes of the inhabitants ; and 

hard 
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jwirsaU, ^rd hj a felt of c&ftlc, at the fouth-wcft poist of the IRRATIONAL Nvmbeki w ^aniiiiei^ are the CrnuloiML 

J'*J^- ifland, he diftinguifhcd fome gibbcU. He does not, fame af/wr/ir, for which fee Ate E bra, jBfifjr^/. N 

however* affirm that thofe gibbets were for the cxccu- IRREDUCIBLE Case, in algebra, is ufcd for "* 

tioD of crlmiaals ; for, as he obferves^ h would be fro* that cafe of cubic eqaattons whete the root, according 

galar enough if the Japanefe, whofe cuftoms are ib dif-* to Cardan's rule, appears under an impbflible or ima- 

fercnt from ours^ 'were in tliis point to refcmbks us io ginary form, and y;et is real. 

nearly. He rrprefents the iOaad as furrouoded with . It is remarkable that this cafe always happens, v/x. 
dreadful breakers; at the dillaoce of a league and a half one root, by Cardan's rule, in an impoffible form, 
from which, he had conftantly 60 fathoms, with rocky wheDcrer the equation has three real roots, and no im* 
bottom. He places the iflaiid (differently, according* poflible ones, but at no tinrie elfe. 
to the editor ot his voyage, from all other geographers) If wt? were poffeiSed of a general rule for acctnrately 
in lacittide 37^ 51' north, and, in Long. 155"^ 20^ call e&tra^ing the cube root of a binomial radical quanti* 
from Palis.. fcy,, it is. evident we might refolve the irreducible cafe 
JOURNALS, the title of ' periodical publications, generally, which confifts oftwfa of fuch cubic bino- 
See Encyclopaedia,. The principal Britifh Journals arc: mial Toots* But the labours of the algebraifts, ftom 
The Hjfiory of the Works of the Learned^ begun at Lon- Cardan down to the preient time, have not been able 
don. in 169^. Cenfura Temporumf in 1708. About to remove this difficulty. Dr Wallis thought that he 
the fame time there appeared two new ones ; the one had difcovered Cuoh a rede ; bnty lik^ moil others, it is 
under the title <t Memoiri of LiUratitre^ containing^ jnerely tentative, and can only fUQ^ed in certain parti- 
little moiv than an Englifh tranilation of fome articlea colar ctrcumftances* 

in the foreign Journals, by M. de la Roche.; the other, IRON, is by much the moft ufeful of aS the metils, 

8 colledion of loofe trades, intttled, Btbliothua Cikriofa^ as^haa been fufficiently proved under the article 'Iron, 

or a* Mifcellany. Thefe, however, with fome others, Encycl. and under Chemistkt in this StdfpUmeni, The 

are now no more, but are fucceeded by the Annual Re* word is agrain intitxluced here, becaufe it affords us an 

gifi^ry which began in 175B ; the Ne^ Annual Regi^ opportunity of laying before our readers fome valuable 

Jer, begun in 1780 ; the Monthly Jteview^ which bet obfervations by Chaptal on the ufe of the oxyds of iron 

gan ni the year 1749/ ^^^ gives a cfaarader of all Eng- in dyeing cotton. . • 

S(h literary publications, with the moft confiderabk of *' The ozyd ot iron has fuch in' affinity for cotton 

•the foreign ones : the Critical Review^ which began in . thread, that if the latter be plunged in a faturated folu- 

1756, and is nearly on the fame plan : as alfo the Lon* tibn of iron in any acid whatever, it immediately affumes 

Jtn Review^ by Dr Kenrick, trom 1775 to 1780; a chamoy yellow coloui% more or lefs dark, according 

Maty^s Review^ from Feb. 1782 to Aug. 1786; the to the Arength of the Hquors. It is boUi a curious 

Engli/h Review f begun in Jan. 1 783 ; .and the Analy* and eafy eaperiment, that when cotton is made 'to pafs 

tical Revieit/f begun in May 1788, dropt in 179B, and through a folutfon of the fulphat of iron, rendered tur- 






revived in 1799, ^^de^ ^^^ ^^^^^ ^^ ^^^ A^'iv Analytical bid by the oxyd which remains fufpended io the liquor^ 

Review; hut again drdpt kfter two or three months it will be fulficient to dip the cotton in the bath to< 

trial : the Briti/h Critic^ begun in 1 792, and ftill car* catch the laft particle of the oxyd, and ton^ftore to the 

ried on with much fptrit and ability : the Anti-Ja* liquor the tranfparency it has loft. : The folution, then, 

i^in Rt-view and Maga%inet commenced in 1 798, for which before had a yellowiih appearance, becomes more 

the meritorious purpofe of counteracting the pernici- or lefs green, according as it is more or lefs charged. 

t)U8 tendency of French principles in politics and reli« ^ The colour given to cotton by the oxyd of iron be- 

gion: the New London Revieii', January 1799: A comes darker, merely by expofure to the air ; and this 

Jowmal of Natural PhUofophy^ Chtmiftry^ fmdihe Arts^ colour, foft and agreeable- ^^n taken from the bath, 

which Was begun in .1797 by Mr Nicholfon, 4nd hat becomes harfh and ochry by the prc^reifivc oaydacion. 

been conduced in fuch a manner, that it is one of th« of the metal. The colour of the oxyd of iron is very 

moil valuable works of the kind to be foundi in any faft : it refifts not only the air and watter, but alfo aU 

language: the Philofophical Magasans^ begun in 1798 by kaltneleys, and ^p gives it fplendour without fcnfibly 

Mr Tilloch, and carried on upon much the lame ^an, dimlnifhicg its inteniity. It is on account of thefe 

and wkh much the fame fpirit, as NichoUbn's Journal. properties that the oxyd of iron faaa been introduced into 

Befides thefe, we have feveral monthly pamphlets, the art of dyeing, and been j&ade a oQ)ouring principle 

called MagmeuntSf whid^ together with a chroholdgi- of the utmoft valde. - * * . 

cal feries of occnnenees, contain letters from correfpon* ^ In order that the oxyd of ironmay hi oonveoiently 

dents, communicating extraordinary dtfcoveries inna^ '^plicd tothecotton thread, it is neceffiuy^to begin 'by 

Clireandart, with contrbvcdial pieces on all fubjedtsi effeding-its (bhition ) and, in this ca£e, tcids arc en»^ 

Of thefe, the principal are thofe called • the Gentleman's ployed as the moft ufeful folvents. Dyers almoft every- 

Magaxine^ which began with the year 1 7^1 ; the Z*os- where make a myftery of the acid v^ich theyempby ; 

don Magaviine:^ which beg^an a few months after, and but it is always the acetous, the fulphuric, the nitnc, 

jhas lately been •difc^Ktinucd ; tihe Univerfai MagaxJnty or the muriatic. Some of them afcrihe great differeocea 

which is nearly of as old a dafte ; the Scoteh Magaxinf^ to the folution of iron by the one or the other acid ; 

which began .ia 1759, and is. ftill continued; the J?«- but, in geocpal, they give the preference to the ace- 

ropea^ Mugamne ; afid the tMonlhfy Magaxioef a txat- tons. This predile^ioi) apMara to be founded much 

^cdlany of much information, but not of good prii^ kfe on the difference of the colours that may be com- 

ciplcs. . ■' municated by the one or the other fait, than -on the 

JQYST €f - jf-TST) the fecoad month of the Bengal diffcrent'degrees of corrofive power which eaehexercitVSs 

on the jftuff>. That of the fulphat apd>«iuriat isfo grea>, 

that 
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JMO^ tlitft if A^ ftvff bt n«t vPfSwd when it cemei (rom the nd of madUkr, tad pfodoce • bright tiolct 0r fSkHn eo« Inft < 
^ath, it will certainly be btirnt ; whercu foIutl^c8 by lour, the ufe of whidi is as exteafive as beneficial m 
the aectouiy or any <nher ▼cgcuble acfd, are not at- the ceitcpa mano&dorf • But if wc flioiild confine our« 
tended wkh the like inconvenience. fehes to «pf ly thefe two coburs to oottoo, without 

** Iron -appears to be at the fame degree of oayda* having employed a mordant ^capeble of iixiiig the bitter, 
tion in the different acids, (ince it produces the hxme. ^tk cobnr would not only temain dtdl and diiagreeaUe 
(hade of colour «4ieo prectpitated ; and anf acid (bltent by the inpofittsilky of brightening it, but it would ftitt 
may be employed indTfcrimioatdyy provided the natttrr be attended with the great inconvcmence of not refik* 
of the falt» and the degree of the iatnration of ihe aeidt lug leys. We mult l:«gin» then, by preparing the eot. 
be fufficiently Tcnown ; for the fufartequent cfperacioM ton as if to difpoCe it for receiving the Adrianople led; 
may be then dire^ed according to this knowloJge, and and when it has been bnought to the operation of gaU 
the incomrenienoes which attend the ufe of .tome of linff» it is |o be poflcd through a Solution of iron, mofis 
thefe falts may be prevented. This» without doubt, is or lefs cha^'ged, according to the nature of the violcS 
a great advantage which the man of Ccicnce enjoys over requiivd t it is ihen to Be careiutty wafted^ twice mad- 
the mere worlunan, who ia incapcUe d varying bis deredt and bi»ghtened iti a bath «>f foap^ 
]>roce(s according to the naiure and (Utc of the (aits Whan a read velvety rich violet is required', it is not 
which he employs. to be patTed thtough the folotioa of iron tiH it haa been 

** I. If the {(dphut of iran, or any other martial falt« prerio^y galled ; the iron is then precipitated in b 
be diffohred in water^ and cotton be dipped nr the li- b(otfli oxyd, which, combined with tbe red of madder^ 
quid, the cotton will affume a chamoy ccnoar, asore or gives a moft brilliant purple, more 'or iefs dark accoid- 
1^6 dark aocOfdiag as the iolueion is more or lefs dnr- ing to the ftreogth <jf the galling and of the fcmigi- 
gedk The affinity xt the cotton to the iron iafio greatt Dous Iblution. It ib very difficult to obtain an equal 
that it attrads the metal* and takes it in a great aoca* colour by this proccfs ; and in numufa<^onea, an equal 
fure from the acid by which it was diflblvcd. violet is confidered as a aufter- piece of art. It ia ge-> 

** 2, If the iron of a pretty ftrong fokition be pved* ncrally believed, that it is only by weU'dire6bed ma> 
pitsjted by an alkaline liquor that fliews five or fia de- nipulations that it is poffible to refolve this problem,- of 
^rees (by the areom^er of Baum^)» the refiiit will be (b mtich importance ia dyeing. But I am convince^ 
a greeoifli blue teagma. The cotton lacerated in this (lays otur author), that the great cauie of the ineqiudi* 
predpitate alTumcs at firft. an unequal tint -of dirty ty in this dye is, that the iron depoiitrd on the cotton 
green ; but mere expofure to the air makes it in a little receives an oxydation merely by expofure to the ah** 
time turn yellow, and the ihade is very dark. which varies in difierent parts of it. The threads whibk 

** It is by fuchf or almoft fimikr procefies, that dyers are on the outfide of the hank are ftrong}y oxydated, 
vommunicate what ia called among workmen an ochre while thofe in the infide* removed from the a^ion of 
or ruft c9hur. But thefe colours are attended with fe- the air, experience no change. It thence follows, that 
vera! inconveniences to the artift : i« Strong (hades the infide of the hank prefcnts a weak ihade, whde the 
burn or injure the doth : 2. This cofour is harfli, dif« exterior part exhibits a violet almoft black. The meaaa 
•Agreeable to the eye, and cannot be eafily united with to remedy this inconvenience is, to walh the cotton 
the mild colours furnifhed by vegetables. '* when it is taken from the folution of iron, and to ex- 

To avoid thefe inconreniences, oar author made fe- pofe it to the madder moii^. 'i he- colour wiU becomo 
vertl attempts, which led htm to the follovring pradice; more equal and velvety. The folvents of iron are al* 
lie treads the cotton cold in a folution of the fulphat of moft the lame for this colour as for the yellow colour 
iron, marking three deg^rees ; he wrings it carefidly, and already mentioned. 

immediately plunges it in a ley of potafli at two de^ The following obfervation may (erve to g^uide the ar- 
grees» upon whieh he has previoudy poured to fatu« tift in bnghtentng the violet on his cotton. The red 
ration a folution of the fulphat of ahunine : the colour of madder and the ox yd of iron depofited on the ftufF 
ia then brightened, and becomes infinitely more deli* determine the violet colour. l*his colour beoomes red 
catc, loft, and agreeable. The fulphat no longer at* or blue, according as either of the principles predomi* 
tacks the tiffue of the ftuff ; and after the cotton has nates. The dyer knows by experience how difficult it 
been left in the. bath for four or fivt hours, it is taken is to obtain a combination which produces- the tone of 
out to be wrongs waflicn, and dried. In thia manner colour defired» efpeciaUy when it is required to be very 
we may obtain every (bade that can be wi(hed, br gm* full, lively, and durable. This object, however, may 
duating the fttfengtk of the (blutions. This fimple pro- be obtained, not only by varying the proportions of the 
cefe, the theory Si which prefienta itOdf to the mind of two colouring principles, but al(b by varying the pr». 
every chemtft, has the advantage of fitmiihiog a cobur cefs of brightening. The only point is to. be acqiunnt- 
very ag^reeiible, exceedingly fixed, and, above all, ex- ed with the two following fii£ts ; that theibda deftro^ 
ttemely econonaical. He employs it with great advan- the iron, while the foap, by ftrang ebullition, feiees in 
tage in dyetag ntakeens, as it has the property of refift- preference the red of the madder. Hence it is, that the 
ing leys. It beodoies brown, however, by the adion colour may be inclined tt> red or Moe, according as you 
<H aftringents. brighten with, one or die other of thefe raordnita. 

M. Chnptal made ieveral attempts to combine this Thus, cotton tidten firoSU the madder dye, when wa(hed 
yellow with the blue of indigo, in order to obtain a du*. and boiled, ia the brightening liquor with i^hs of 
rable green ^ but as they .were all unfucceCsfiil, he infers Ibap, wittghpe a fuperb violet ; whereas ycm will obtain 
that there is not a fuflkient affinity between the blue of only a plum colour in treating it with fi>da. 
indigo and the oxyds of iron. He found that thefe . The oxyd of iron precipiuted • da laivy ftuff unitea 
oxyds, 00 tlaeiithec.hand| combine nery eafily with the alfo very advantageoufly with the fawn colour fumifiied 

by 
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Vm, hy iftrinjifenti % and by varying the ftrcngth of mor- thU fervicc for federal dayi together. In the mid ft <rf Jatni 
J^ ^"' dant«, an infinity of fhadea may be produced. In this tficir labours, they were furprifed by the fight of two ^ — 
cafe. It is Icfs a combination or foluiion of principles Spanilh veiTels of war, employed, like themfclves, in 
than the fimple mixture or hixta-pofition of the colour- furveying this inlet, the examination of which had been 
ing bodies on the ttuff. Jiy mearis of a boiling heat, begun by them In the preceding year. Meafuresof mu* 
we may combine, in a more intimate manner, the oxyd tual afiftancc were concerted between the captains of 
of iron with the aftringent principle ; and then it is the two nations for the profccution of the furvey, in 
•brought to the ftate of black oxyd, as has been obferved which each agreed to communicate to the other their dif- 
by Berthollet. It is poflible alfb to embrown thefc co- covcnes. Not one of the many arms of the inlet, nor of 
lours, and to give them a variety of tints, from the the channels which they explored in this broken part 
bright grey to the deep black, by merely pafling the of the coail, was found to extend moie than lOO miles ^ 
cottons impregnated with the aftringent principle thro' to the eaftward of the entrancfe into the ilrait. After 
a folution of iron. The oxyd is then precipitated itfelf having furveyed the fouthem coaft, on which fide a ter- 
by th^ principle which is fixed on the ftufF. mination was difcovered to every opening, by foUow- 

An obfervation, which may become of the utmoft ing the continued line of the fhore, they were led to 
vTiXuc for the art of dyeing, is, that the mod ufual a- the northward, and afterward towards the north- weft, 
ftringent vegetables all fumifh a yellow colour, which till they came into the open fea through a different 
has not much brilliancy, but which has fufficient fixity channel from the ftratt of Juan de Fuca, by which they 
to be employed with advantage. This yellow colour had commenced this inland navigation, 
is brightened in the feries of vegetables, in proportion Thus it appeared, that the land forming the north 
as the aftringent prindple is diminifhed, and the vivaci- fide of that ilrait is part of an ifland, or of an archipe- 
ty of the colour is augmented in the fame proportion, lago, extending nearly loo leagues in length from S. 
It is difficult, then, to obtain yellow colours which arc £. to N. W. ; and on the fide of this land mod diftant 
at the fame time durable and brilliant. Thefe two va- from the continent is fituated Nootka Sound. The 
luable qualities are to each other in an inverfe ratio ; moft peculiar circumftance of this navigation is the ex- 
but it is pofiible to unite the colouring principles in treme depth of water, when contrafted with the narrow- 
fuch a manner as to combine fplendour with fixity, nefs of the channel. The veffels were fometimes driit* 
Green oak bark unites perfeftly with yellow weed, and cd about by the currents during the whole of a nighty 
funrach with green citron. It is Ixy this mixture that clofe to the rock:*, without knowing how to help then*- 
we may be able to combine with the oxyd of iron ve- felves, on account of the darknefs, and the depth being 
getable coloursi the fplendour of which is equal to their much too great to afford them anchorage, 
durability. ' In the courfe of this furvey, the voyagers had fre- 

Our author concludes his obfervations with caution- quent communications with the natives, whom they met 
ing the dyer againfl fubflituting fumach and the bark fometimes in canoes and fometimes at their villages. In 
of the alder tree or oak for gall when dyeing cotton their tranfaSlions with Europeans, they are defcribed 
red. ** I can fafcly affert (fays he), that it is impof- as " well verfed in tliC principles of trade, which they ' 
i:ble to employ thefe as fubftitutes, in whatever dofes carried on in a very fair and honourable manner." la 
they may l>e ufed. The colour is always much paler, other refpe^ls they were lefs honeil. At one village 
poorer, and lefs fixed. I know that the cafe is not the 2CO fea otter flcins were purchafed of them by the crews 
fame in regard to dyeing wool and fitk, in which it of the veifcls in the courfe of a day ; and they had 
may be employed with fuccefs ; and in giving an ac- many more to fel in the fame place, as alfo fkins of 
count of this difference, 1 think the caufe of it may be bears, deer, and other animals. One party of Indiana 
found in the nature of the gall-nuts. i. The acid which whom they met had the fkin of a young lionefs ; and 
they exclufively contain, as Berthollet has proved, fact- thefe fpoke a language different from that ufed in 
litates the decompofition of the foap with which the Nootka Sound. Venifon was fometimes brought for 
cottons have been impregnated, and the oil then remains fale ; and a piece of copper, not more than a foot fquare, 
fixed in their tifiue, and in a greater quantity, as well purchafed one whole deer and part of another. Among 
as in a more intimate combination. 2. The gall-nuts, other articles of traffic, two children, fjx of feven years 
which owe their development to animal bodies, retain a of age, were offered for fale. The commodities moft 
chara6lcr of animalifation, which they tranfmit to the* pnzed by the natives were' fire-arms, copp>er, and great 
vegetable ftuff, and by thefe means augment its affini- coats. Beads and tnnkets they would only receive as 
ties with the coloaring principle of the madder ; for it prcfents, and not as articles of exchange. Many of 
is well known of what 'utility animal fubftances are to them were poiTeifed of fire-arms. In one part it is re- 
faciUtate this combination. This animalifation becomes lated, that aifter a chief had received fome prefents, ** he, 
ufetefa in operating upon woollen or filk.'' » MKth mofl of his companions, returned to the (hore f 

JUAN DS Fuca, a celebrated ilrait on the north- and, on landing, fired feveral muikets, to fhew, in all 
weft coaft of America, was furveyed by Captain Van- probability, with what dexterity they could ufe thefe 
coQver in the Difcovery floop of war, with a view to weapons, to which they feemed as familiarized as if they 
afcertain whether it leads to any communication be- had been accuftomed to fire-arms from their earlieft in- 
tween the North Pacific and the North Atlantic O- fisncy/' 

ceans. As they advanced within the opening of the . The drefi*e8 of thefe people, befides flcins, are a kind 
ilrait, their progrefs v/as greatly retarded by the num- of woollen garments ; the materials compofing which 
ber of inlets into whfeh the entrance branched in every are explained in the following extra6l : 
dire^ioa { and moft of thefe were examined by the ** The dogs belonging to this tribe of Indians were 
* botots, ' which were frequently abfent from the fliips on numetous, and much refembled thoile of Pomerania, 
SuFFL. Vol. II. Part I. , F though. 
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J«an. though, in general, fomewh^t larger. They were all 
(horn as cloie to the (km an (hcep are tn England ; and 
{o compad were their fleeces, that large portions coold 
be lifted up by a corner withoat caufing any feparation. 
They were compofcd of a mixture of a coarfe kind of 
wool, with very fine long hair, capable of being fpun into 
yarn. This gave Captain Vancouver reafon to believe, 
that their woollen clothing might in part be compofcd of 
thib material mixed with a iinerkind of wool from fome 
other animal, as their garments were all too fine to be 
nanufadured from the coarfe coating of the dog alone/' 

Of other animals alive, deer only were feen in any 
abundance by our people. 

The number of inhabitants computed to be in the 
largeft of the villages or towns that were difcovercd, 
did not exceed 600. Captain Vancouver conje^ured 
the fmall-pox to be a difeafe common and very fatal 
among them Many were much marked ; and moft of 
thefe had loft their right eye. Their method of dif- 
pofing of their dead is very fingular. 
*• Bafkcts were found fufpended on high trees, each con- 
^ taining the fkeleton of a young child ; in fome of which 
were alfo fmall fquare boxes filled with a kind of white 
pafte, refembling (fays our author) fuch as I had feen the 
natives eat, fuppofed to be made of the faranne root $ 
(bme of tbeie boxes were quite full, others were nearly 
empty, eaten probably by the mice, fqnirrels, or birds. 
On the next low point fonth of our encampment, where 
the gunners were airing the powder, thty met with fc*- 
^eral holes in which human bodies were interred, {light- 
ly covered over, and in different ftates of decay, fome 
appearing to have been very recently depofited. About 
half a mile to the northward of our tents, where the 
land is nearly level with high water mark, a few paces 
within the fkirting of the wood, a canoe was found fn£^ 
pended between two trees, in which were three human 
flceletons. 

'* On each point of the harhonr, which, in honour 
of a particular friend, I called. Pmn^j Co^oty was a defert- 
cd village ; in one of which were found feveral fepuK 
chres, formed cxadly like a centry box. Some of them 
were open, and contained the fkcletons of many young 
children tied up in baikets : the fmaller bones of adults 
were likewife noticed, but not one of the limb bones 
could here be found ; which gave rife to an opinion, 
that thefe, by the living inhabitants of the neighbour- 
hood, were appropriated to ufeful purpofes ; fuch as 
pointing their arrows, fpears, or other weapons.^' 

However honourably thefe people have been reprc- 
fented in their conduA as traders, it appeared on feve- 
ral occafions that it was unfafie to depend on their good- 
will alone : and fome mftances occurred, of their ma- 
king every preparation for an attack, from which they 
defifted only on being doubtful of the enent ; yet im- 
mediately on relinquishing their purpofe, they wonkl 
come with the greateft confidence to trade, appearing 
perfe&ly regardlefs of what had before been in agita* 
tion. The boats, as already noticed, were frequently 
at a great diflance from the ftiips \ and on fuch occa- 
fions, when large parties of Indians have firft feen them, 
they generally held long conferences among themfelves 
before they approached the boats ; probably for the 
purpofe of determining the mode of conduf^ which 
they judged it moil prudent to obferve. Captain Van* 
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couver places the entrance of the ftrait of Juan de Fu- Jugglm 
ca in 48" 20' N. Lat. and 124° W. Long. 

JUGGLERS are a kind of people whofe profefHon 
has not been often deemed either refpe^kable or ui'eful. 
Profeffor Beckmann, however, has undertaken their de- 
fence ; and in a long and learned chapter in the third 
volume of his Hijiory of Inventions ^ pleads the caufe of 
the pra^Hfers of legerdemain ; rope-dancers ; perfons 
who place their bodies in portions apparently danger-i 
ous ; and of thofe who exhibit feats of uncommon 
ftrength. All thefe men he claffes under the general 
denomination oi yugglers ; and taking it for granted 
(furely upon no good grounds) that every ufeful em- 
ployment is full, he contends, that there would not be 
room OR the earth for all its prefent inhabitants did not 
fome of them pradife the arts of Juggling. 

** Thefe arts (fays he) sre indeed not unprofitable, 
for they afford a comfortable fubfifteoce to thofe who 
pra6lil'e them ; but their gain is acquired by too little 
labour to be hoarded up ; and, in general, thefe roving 
people fpend on the fpot the fruits of their ingenuity ; 
which is an additional reafon why their flay in a place 
(hould be encouraged. But farther, it often happens, 
that what ignorant perfons firft employ, merely as a fhow, 
for amufement or deception, is afterwards ennobled by 
being applied to a more important purpofe. The ma- 
chine with which a iSavoyard, by means of (hadows, 
amufed children and the populace, was by Liberkiiha 
converted into a folar microfcope ; and, to give one. ex- 
ample more, the art of making ice in fummer, or in a 
heated oven, enables guefts, much to the credit of their 
hoftefs, to cool the moft expenfive diihes. .l*he Indian 
difcoYtrs precious ftones, and the European, by pohfb- 
^Qgi g'v^ them a luflrc. 

"^ut, if the arts of juggling fervcd no other end 
than to aroufe the moft igooiant of our ckizens, it it 
proper that they fhould be encouraged for the (ake of 
thofe who cannot enjoy the more expenfive deceptions^ 
of an opera. They anfwer other pnrpofes, however, 
than that of merely amufing : they convey inftruAiorv 
in the moft acceptable manner, and ferve as an agreeable 
antidote to fuperflition, and to that popular belief in 
miracles, exorcifm, conjuration, forcery, and witchcraft, 
from which our anceftors fuffcredfo feverely.'* 

Surely this reafoning, as weU as the caufe in which 
it is brought forward, is unwonhy of the learning of 
Beckmann. It is indeed true, that jugglers fpend their 
money freely, and that their arts afford them the means 
of fubfiftence; but it is very feldom, as our author muft 
know, that they fubfift either comfortably or innocently, 
la it innocent to entice the ignorant and labouring poor, 
by ufelefs deeeptions, to part with their hard-earned 
pittance to idle vagabonds ? or is the life of thofe vaga- 
bonds comfortable, when it is paffed amid fcenes of the 
moft grovelling diilipatioD ? Jugglers fpend indeed their 
money, for the moft part, on the fpot where it is gain* 
ed; but they fpend it in drunkennefs, and other foducing 
▼ices, which corrupt their owo morals and the morals «f 
all with whom they affociate ; and therefore their ftay 
in a f^ace ftiould certainly not be encouraged. Coidd 
it be proved that the folar microfcope would never have 
been invented, had not a Savoyard juggler contrived a 
fimilar machine to amufe children and the rabble, fome 
ftrcia might b& laid 00 the fervice which fuch wretchea 

ha.vc 
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Jogglcrt. have rendered to fcience': but ^i4^ere Is the man that Crcufa, the daughter of Crcon, was nothing elfe than JufTR^e'** 

will fuppofe the philofophy of Bacon and Newton to this fine oil. She fcnt to the unfortunate princtfs a Jungly 

reft upon the arts pf juggling ? or who confiders the re- drefs befmeared with it, which burft into flames as foon ^ 

^finements of fcience as of equal value with the moral]^ as (he approached the fire of the altar. The blood of 

of the people ? There is, at the moment in which this NeOus, in which the drefs of Hercules, which took fire 

article is drawing up, a ftUow exhibiting, before the likewifc, had been dipped, was undoubtedly naphtha 

•windows of the writer's chamber, the moft indecent alfo ; and this oil muft have been always employed when -' 

fcenes by means of puppets, and keeping the mob in a offerings caught 6rc in an imperceptible manner, 
eonftant roar. Is he innocently employed ? or will any " In modem times, perfons who could walk over 

good m-^n fay that there is not room for him in the ar* burning coals or red-hot iron, or who could hold red* 

mies which on the Continent are fighting in the caufe hot iron in their hands^ have often excited woAder. 

■ of God and homanity ? But laying afidc the deception fometimes pradifed on 

Our author endeavours to ftrengtfaen his reafontng the fpe6bilors, the whole of this fecrct confifts in ren- 

by proviiig, which he does very completely, the anti- dering the fkin of the foles of the feet and hands fo 

quity of juggling. •• The deception (fays he) of callous and infenfible, that the nerves under them arc 

breathing out flames, which at pre fen t excites, in a par- fecured from all hurt, in the fame manner as by (hoes 

ticular manner, the aftonifliment of the ignorant, is very and gloves. Such calloiity will be produced if the fkin 

ancient. When the flaves in Sicily, about a century is continually comprefled, finged, pricked, or injured in 

and a half before our sera, made a formidable infurrec- any other manner. Thus do the fingers of the induf- 

tion, and avenged therofeWes in a cruel manner for the trious fempilrefs become horny by being frequently 

feverities which they had fuffered, there was amongti pricked ; and the cafe is the fame.with the hands of fire- 

them a Syrian named -Eunus, a man of great craft and workers, and the feet of thofe who walk bare footed 

courage, who, having pafl*ed through many fcenes of over fcorching fand. 

life, had become acquainted with a variety of arts. He " In the month of September 1765, when I vifited 
pretended to have immediate communication with the (fays our author) the copper- works at Aweilad, one of 
gods; was the oracle and leader of his felk>wflaveB; the workmen, for a little drink- money, took fome of 
and, ad is ufual on fuch occafions, confirmed his divine the melted copper in his hand, and after (hewing it to 
miflion by miracles. When, heated by enthufiafm, he us, threw it againft a wall. He then fqueezed the fin- 
was dcfirous of infpirtng his followers with coutage, he gers of his hurny band clofe to each other; put it a few 
breathed flames or fparks among them from his mouth minutes under his arm-pit, to make it fweat, as he faid ; 
while he was addreffing them. We are told by hifto- and, taking it again out, drew it over a ladle filled with 
rians, that for this purpofc he pierced a nut- (hell at both melted copper, fome of which he ikimmed off, and mo- 
ends, and, having filled it with fome burning fubftance, v^ his hand backwards and forwards, very quickly, by 
put it into his mouth and breathed through it. way of oftentation. While I was viewing this perfor* 

*« This deception, at prcfent, is performed much bet- mance, I remarked a fmcU like that of tinged horn or 
ter. The juggler rolls together fome flax or hemp, fo leather, though his hand was not burnt. It is highly pro- 
as to form a ball about the fizc of a walnut ; fsts it on bable, that people who hold in their hands red hot iron^ 
fire $ and fuffers it to bum till it is nearly confumed ; or who walk upon it, as [ faw done at - mflerdam, but 
he then rolls round it, while burning, fome more flax } at a diftance, make their fkin callous before, in the like 
and by thefe means the fire may be retained in it for a manner. Thismay bcaccomplifhed by frequently moiden- 
long time. When he wilhea to exhibit, he flips the ing it with fpirit of vitriol ; according to fome the juice 
ball unperceived into his mouth and breathes through of certain plants will produce the fame effedi ; and we 
at; which again revives > the fire, fo that a number of are affured by others, that the {kin mull be very fre- 
weak fparks proceed ftx>m it ; and the performer fufUins quently rubbed, for a long time, with oil, by which 
no hurt, provided he infpire the air not through the means, indeed, leather alfo will become horny *,** « ffalfer^ 
mouth but the noftrils. Our author then proves, in a very learned manner, EJenenta 

*< For deceptions with five the -ancients employed alfo that all thefe tricks were of high antiquity; that the '''^•^*^* 

naphtlia* a liquid mineral oil, which kindles when it Hirpi, who lived near Rome, jumped through burning 

only approaches a flame. (Set Naphtha, EneycL) coals; that women were accufloir.ed to walk over burning 

Galen informs us, that a perfbn excited great afionifh« coals at Caftahala in Cappadocia, near the temple dedi- 

ment by extinguifliing a candle and again lighting it, cated to Diana ; that the exhibition of balls and cups 

without airy other procefs than holding it immediately (fee Lboexdemain, Encycl,) is often mentioned in the 

againft a wall or a ftone. The whole iccret of this con- works of the ancients ; that in the third century, one 

fifled in having previoufly rubbed ^over the wall or ftone Firmus or FirmiuSf who endeavoured to make himfelf 

with fulphur. But as the author, a few lines before, emperor in Egypt, fuffered a fmith u> forge iron on an 

fpeaks of a mixture of fulphur and naphtha, we have anvil placed on his breail ; that rope-dancers with ba- 

reafon to think that he alludes to the fame here. Plu- lancing poles are mentioned by Petronius and others ; 

tarch relates how Alexander the Great was aflonifhed and that the various feats of horiemanfhip exhibited in 

and delighted with the fecret effe^s of naphtha, which our circufes paffed, in the thirteenth century, from Egypt 

were exhibited to him at Ecbatana. The fame author, to the Byzantine court, and thence over all Europe. 
as well as Pliny, Galen, and others, has already remark- JUNGLE, in Bengal, wafle land, or land covered 

ed, that the lubftance with whtch Medea deilroyed with wood and brambles. 

Fa KAARTA, 
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Kauta. IT'AARTA, a kingdom in Afncai through which 
T *^ Mr Park pafled in his route from the Gambia to 
the Niger. He defcribes the country as confifting either 
of fandy plains or rocky hills ; but, ^om his account, the 
level part feems to be the moft extenfive. The natiTes 
are negroes, of whom many, though converted to the 
Mahomedan faith, or rather to the ceremonial part of 
the Mahomedan religion, retain all their ancient fuper- 
ftitionsy and even drink ftrong liquoi^. lliey are called 
Jc^ers or Jowers» and in Kaarta form a very numerous 
and powerful tribe. One of thefe men undertook to 
condu6l our author to Kemmoo, the capital of the king- 
dom, and alarmed him not a little by his fuperftitious 
ceremonies. 

" We had no foorier (fays Mr Park) got into a dark 
and lonely part of the.firft wood, than he made a fign 
for us to ftop, and taking hold of a hollow piece of 
bamboo, that hung as an amulet round his neck, whiflled 
very loud, three times. I confefs I was fomewhat 
ftartled, thinking it was a fignal for fome of his compa- 
nions to coooe and attack us ; but he affured me that it 
was done merely with a view to afcertain what fuccefa 
we were likely to meet with on our prefent journey. 
He then difmounted> laid his fpear acrofs the road, and 
having faid a number of fhort prayers, concluded with 
three loud whiftles ; after which he liftened for fome 
time, as if in expedation of an anfwer, and receiving 
none, told us we nught proceed vnthout fear, for there 
was no danger.*' 

White men were Grangers in the kingdom of Kaarta; 
and the appearance of our author had on fome of the 
natives the effe^ which ignorant people, in this coun- 
try, attribute to ghofls. ** I had wandcied (fays he) 
a little from my people, and being uncertain whether 
they were before or behind me, I haftened to a riftng 
ground to look about me. A^ I was proceeding to- 
wards this eminence, two negro faorfemen, armed with 
mulkets, came galloping from anK>ng the buihes : on 
feeing them 1 made a full flop ; the horfemen did the 
fame, and all three of us feemed equally fnrprifed and 
confounded at this interview. As I approached them 
their fears increafed, and one of them, after calling up- 
on me a look of horror, rode off at full fpeed ; the 
other, in a panic of fear, put his hand over his eyes, 
and continued muttering prayers until his horfe, feem- 
mgly withdut the rider's knowledge, conveyed him 
/lowly after his companion. About a mile to the weft- 
ward, they fell in with my attendants, to whom they 
related a frightful ftoiy : it feems their fears had drefled 
me in the flowing robes of a tremendous fpirit; and one 
of them affirmed, that when I made my appearance, a 
cold blaft of wind came pouring down upon him from 
the fky like fo much cold water.'* 

At Kemmoo our traveller was gracioufly received by 
the king; Vho honeftly told him, however, that he could 
not prote^ him, being then engaged in war with the 
king of BAMBAaRA (fee Sego in this Sufflemna); but 
he gave him a guard to Jarra, the frontier town of 
the neighbouring kingdom of Ludamar. The origin 
and iiTue of this war between Kaarta and Bambarra, of 



which Mr Park givca a full account, (hews the foBy of RiboW^ 
attempting to liberate the negroes from ikvcry till civi- quu. 
Uzation and Chriftianity be introduced into. Afraou 
Major Renncl places Kemmoo, tbc capital of Kaaru, ia 
14« ly N. Lat» and 7° ao' W. Lon. 

KABOBIQUAS, a nation in ibuth Africa, who. 
had never feen a white man till' 1785, that they were 
vifited by M. Vaillant. Intimation ha^ been given of 
his approach by ibmc of the tribes througfi whdiie 
couatry he had previouily pafled ; and every thing that 
had been fsid of his colour, his fufees, and his equipage,, 
bore the charader of the moft enthufiaftic exaggeration. 
The curiofity of the people was wound up to the high- 
eft pitch ; and as foon as they £aw his company at a dl> 
ftance» the whole horde quitted the kraal> and ran with, 
eagernefs to meet him. Not being able to believe their 
eyes in regard to what they faw, they endeavoured to 
obtain more fatisfa6Uon by touching him. They fdt 
his hair, hands, and alrooft every part of his body. His 
beard, above all, aftonilhed them to an inconceivable 
degree. More than thirty perfons came in.fucceifion^ 
and half unbuttoned his clothes. They all imagined 
him to be a hairy aninud ; and fuppofed, without doubt, 
that his body was covered with hair as long as that on his 
chin ; but finding this not to be the cafe, they were afto« 
ntfhed, and confefled, with the opennefs of £ivageB, that 
they had never feen the like in any man of their coun^ 
try. The littk children, terrified at his appearance, 
hid themfelves behind their mothers^ When he at- 
tempted to lay hold of auy of them, in order to caref» 
them, they fent forth loud cries, as a child would do in 
Europe, who fhould fee a negro for the firft time. 

The grown up people, however, were foon reconciled 
to his appearance, and even the children were bribed by 
fmaU bits of fugar candy. The chief of the horde fhowed 
him every mark of attachment. He was a man advanced 
in life, and of a majeftic figure* He wore a long mantle,, 
which hung from his ihoulders to the ground, and which, 
formed of four jackal ikins joined together, was border- 
ed at the (ides with that of a hyaena. His left hand 
wanted two joints of the little finger, which, he laid, 
were amputated in his infancy to cure him of a fcvcre 
illnefs. 

This cuftom of favages, who, to relieve a man from 
pain, add new fuiferings to his evils, affords a vaft field 
for rcfle^ioii. Mr Paterfon, another African tra- 
veller, tells U9, that he obferved inftaaces mi the fame 
pra6^ice among a horde at the mouth of Orange- river ^ 
which is. not improbable. However abfurd a cuftom 
,may be, favage tribes, when they are neighbours, may 
borrow it from each other; but that it fhould be comoKMi 
among the iilanders of. the South Sea* who, fince their 
country was firft inhabited, had never feeo ftrangers be- 
fore Cook and Bougainville, is truly aftonifhiog. Our 
author was very defirous of interrogating minutely the 
people of the horde oe this iubjefi. He wifhed alfo to 
propofe fome queflions to them refpe^iing other cuftoros 
which appeared fingular ; but difficulties increafed the 
more he advanced into the country. The Kabobiquaa 
fpoke a particular language ; and this dialed, though 

accompaued 
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•ccomptoied with the clapping noife of the Hottentots, 
W88 underftood only by the KoraquaS} who, on account 
of their vicinity, kept up fome intercourfe with them. 
The cafe was the fame with the language of the Kora- 
quas, in regard to their neighbours the Nimiquas ; and 
nothing reached our author's ear till it had pafied 
through four different mouths. The confequence was, 
that when he a(ked any thing, the anfwer had frequent- 
ly BO relation to the queilion ; and for this incoove* 
niency no remedy could be found. 

The fame defirc for trinkets to ornament their drefs 
prevailed among the Kabobiquas as among the other 
hordes which Vaillaot had vifited *, and in one day he pur- 
chafed twenty oxen for things of that kind of no value. 
The chief, however, had fet his p.ffe£lions on a razor; and 
juH when our author and he were treating about it, a 
fbot was fired near them, which was inflantly followed by 
the mofl frightful cries. " Ruihing inftantly from my 
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«* Nothing remained but to enquire into the ftatc of K^bobl* 
the wounded, and to give ihem every afliflance in my . T***- ^ 
power. Without lofs of time, therefore, I ry)aircd, ^ • 
ftiU accompanied by the chief, to the place where they 
were. By the way we met the young girl, who was 
returning from the kraal, bathed in tears. The caufe 
of her UBcafmcfs was a grain of lead, which had, how- 
ever, penetrated fo little, that I forced it out by only 
preffing the part with my fingers. With regard to the 
three men, they lay rolling on the jground, howling in 
a mod frightful manner, and exhibiting every fymptom 
of defpair. 

" 1 was aHooiihed at their conftemation, and could 
not conceive how men inured to fufferings fhould be fo 
much affefled by a few fmall pundures, the pain of 
which coukl have fcarcely drawn tears from an infant. 
They at length told me the caufe of their wailings. 
Theie favages, accuftomed to poifon their arrows, ima- 



tent (fays M. Vaillant) to enquire what was the caufe of gined that I had in hke manner poifoned the lead with 



this noife, I faw a Kabobiqua flying as faft as he cou|d 
from one of my hunters, while, at the diftance of a 
Hundred paces farther, three men were making the moft 
lamentable clamour, and near them was a young girl 
lying on the ground. I made a fignal to my hunter to 



which they were wounded. They had, therefore, given 
themiclves up as lolt^and cxpcded iu a few moments to 
expire.'* 

It was with great difficulty that our author could 
convince them that they had nothing to fear. He fhcw- 
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appro3chine; but the report of the fhot, and tbe howl- ed them in the flefh of his own leg a dozen of (hots of 



ing of the three men, had already fprcad alarm through- 
out the horde. Some cried out treachery ; others ran 
to their arms ; and I now imagined that I was about 
to be maflacred, with my whole company, and that I 
fhould be obliged to arm them in my defence. My fi- 
tuation was the more critical, as neither I, nor any 
perfon in the kraal, knew what was the caufe of this 
confiifion ; and if I bad known, how could I have ex- 
plained it ? 

'' Under this embarrafifment, I tpok the chief by the 



lead ; but they were not fetisiied till one of the moft in. 
telligent of his Hottentots, taking from his (hot bag a 
few grains of lead, and /hewing them to the thiee raen» 
immediately fwallowed them. This conclulivc argument 
produced the defired cffeft. The cries of the wounded 
men inftantly ccafed ; Lrenity again, appeared in their 
feces ; and their wounds were no moie mentioned. 

The Kabobiquas have neither the flat nofc nor plump 
eheeks of the Hottentots. ^Phcir fkin alfo has not that 
baftard colour, which, being neither black nor white. 



hand, and advanced with him towards the horde. Fear renders them odious tc^both races ; nor do t?&ey befmear 
was painted in his countenance ; tears began to drop their bodies with thofe difgufling fat fubftances, on ac- 



firom his eyes ; and he fpoke to me with great vivacity. 
He imagined, wo doubt, that he was betrayed. He 
complained to me, and accufed my people of perfidy ; 
yet he readily followed me. 

*' As I was without arms, and prefented myfelf with 
the chief, I was received with confidence, and my ap- 
pearance feemedi in fome meafure, to calm their pertur- 
bation. My people, who had fcen roe direft my courfe 
towards the kraal, hailcned thither after me, to proted 
and their number overawed the multitude. At 



count of which one cannot approach them without be- 
ing bedaubed with their filth, or acquiring an oifenfivc 
fmell. In ftauire they are as tall as the CafFres, and 
their colour is equally black. Their hair, which is ex- 
ceedingly (hort, and much curled, is ornamented with 
fmall copper buttons, arranged with great art and fym- 
metry. Inftead of that apron made of a jackal's fkinj 
employed by the Hottentot to cover what modefty bids 
him conceal, the Kabobiquas uCe a round p'cce of 

_ __. leather, the edge of which is ornamented with a fmall in- 

length the whole myftery was cleared up, and we learn- dented circle ol copper, and which is divided into different 

ed what had occafioned the tumult. compaitments by rows of glafs beads of various colours, 

" A Kabobiqua having met one of my hunters^ who all proceeding from the centre, and diverging towards 

was retnrning with his fufee, wifhed to examine it, and the circumference^ like the rays in our images of the 



mc 



begged him to (hew it to him. In handling it, how- 
ever, he accidentally touclied the trigger ; it inflantly 
went off; and the favage, frightened by the unexpe6ied 
explofion, threw down the fufee, and ran away as faft as 
he could. 



fun. 

This kind of veil is made faft to the groin by means 
of a girdle ; but as it is only four inches in diameter, as 
it is deranged by the fmalleft movement, and as Uiey 
give tliemfelves little uneafinefs rcfpeding fuch acci- 
** At that time, three men of the horde and a young dents, it is very ill fuited to tbe purpofe for which it ia 
girl happened unluckily to be ftanding, at the diftance applied. During the great heats, this Unall and almoftufe- 
of a hundred paces, in the direfUon of the piece. I'he lefs apron is the only covering on their bodies. Its beincr 
latter received a fingle grain of fhot in the cheek ; and fo readily difplaced, enabled our author to afcertain that 
the others a few grains in the legs and thighs. The they do not practice ciicumcifion; but it fecmed to fhow 
author of the misfortune confirmed this explanation | alfb, that, in regard to modefty, their ideas are very dif- 
tranquillity was foon reftored ; the favages depofitcd ferent from (furs. 

their arms ; and I was furrounded only by friends as Though they go thus almoft entirely naked, their 
before. manners, inftead of being licctttious, are remarkably 

chafte* 
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cbafte. No females can be more prudent or more re* 
ferved than their women ; and whether from refinement 
of coquetry, or the effeifl of prudence, they do not tat- 
too their facee like their huihands and fathers. They 
do not even follow their example in ornamenting their 
hair with copper buttons; and they always go bare- 
legged, though moft of them wear fandals. 

Their drew confifts of an apron that reaches only 
half down the thigh ; a krofs which, pafiing under the 
arm-pits, b tied on the breaft ; and a long mantle like 
that of the men. The mantle is made of ikins not de> 



toufly, and without receiving any ''thing in return, part 
of their herds and their fiocks ; and, when I departed, 
there were many pcrfons in nvy caravan who pofTcflTcd 
both (heep and oxen, which they bad received as a pure 

e^*-". . . . ■ 

With this benevolent difpoGtion, the Kab<^iquai 
have alfo a martial chara6iei^ Their weapons are poi< 
foned arrows, and a lance with a long iron point, but 
different from the aflagay of the Hottentots. In battle* 
their defenfive armour contifts of two bucklers ; the one 
of a fize fufficient to cover the whole body of the com- 




prived of the hair ; and the krofs oF tanned leather, pre- -batant ; the other much.fmaller. They arc both made 



pared like that ufed for gloves in Europe. 

With regard to glafs beads, they wear them as brace- 
leta. They form them alfo into necklaces, which dc- 
fcend in different rows to the pit of the ftomach ; and 
they fufpend from their girdles feveral firings of them, 
which fall down their thighs below the apron. 



of (kins exceedingly thick, and proof againft arrows. 

The courage which the Kabobiquas difplay in 
combat is particularly exercifed in their hunting excur* 
(ions, and, above all, againft carnivorous animus. In- 
trepid, however, as it may be to attack the elephant 
and the rhinoceros, thefe fpecies of animals are not ob« 



Thcfe ornaments, being very durable, the habit of je6ls of their vengeance ; becaufe, living updn grafs and 
feeing them renders the women almoft indifferent to the herbs, they have nothing to apprehend from thcm^ 
pleafure of poffefTmg them. Thofe they procured from cither for themfelves or their cattle. But the tiger, 
our author afforded at firft great fatisfa^ion, on account hon, hy^na, and panther, being enemies of a different 
of their novelty. But when he fhewed them fciffirs -kind, they declare againft them implacable war, and 
and needles, they gave the preference to thefc articlea; purfue them without remilTion. 

Of the fpoils of thcfe deftru6iive animals fliey form 
their bucklers, girdles, fandals, kroffes, mantles, &c. 
They confider it as a mark of honour to wear them 5 
and they fit a much higher value upon them than ucon 
the (kin of the rhinoceros or of the elephant. If they 
fometimts hunt the latter, it is only as objeds of food ; 
and they employ to catch them thofe concealed pits, 
which are the ufual fnares of the Hottentots : but this 
method, which requires both patience and labour, is very 
little fuited to a people fo brave and enterprifing as the 
Kabobiquas. 

As they poffefs fo bold and refolute a charader, 
one might be induced to believe that they are fero* 
cious and intradable. Among all the African nations, 
howevcri which our author vifited, he never knew 
one that fo much pradifcd obedience and fubordina« 
tion. 

The chief here is not, as in other tribes, a principal 
among his equals ; he is a fovereign in the midft of his 
fubjeds, a mailer furroundcd by his (laves. A word, 
a geflure, or a look, is fufficient to procure him obe- 
dience. Whatever be his orders^ they are never con- 
tradided ; and the cafe is the fame in every particular 
family. What the chief is to the horde, the father is 
to his children. His commands are abfulute ; and he 
exercifes regal power at home, while he obeys elfe- 
where. 

Though the tribe was very numerous, the wifdom 
with which it was ruled, and the good order that pre- 
vailedi announced, in the man by whom it was govern- 
ed, an intelligence fupcrior to that of all the fava^es our 
author had before feen ; for he had. not then vifited the 
Houzouanas. The habitation of this chief was fuited to 
hid fupreme dignity. It was, indeed, & hut only, like 
thofe of his fubjeds, and, like them, covered wiih the 



and this choice does honour to the good fenfe of the 
Kabobiqua ladies. Like their chief, they fet a higher 
value on utihty than ornament. 

Before our author's arrival among them, the Kabo- 
biquas were acquainted with the ufe T)f tobacco through 
the means of fome of the tribes more contiguous to the 
Cape. It was, however,- a luxury which they could 
fcldom enjoy; and fo indifferent were they about it, that 
if it were not brought to them, they would not. go a (Icp 
to procure it. This indifference, about an article which 
is eagerly fought for by all the. tribes of Hottentots, 
feemed to (hew that there are traits in the charadler of 
the Kabobiquas which diftingulih them from their 
fouchem neighbours. ' The cafe was the fame as to 
ilrong liquors, on which they fet no great value ; and 
though there were among Uiem fome few individuals 
difpofed to reU(h them, the greater number abfoiutely 
refufed them. 

" If the contents of my fla(ks (fays Vaillant) gave 
them little fatisfa^lion) they were, however, much cap- 
tivated with the 6a(ks themfelves. Thefe tranfparent 
bottles excited their admiration in the higheft degree. 
They called them /olid waler ; for, notwithilandiug the 
heat of the climate, thefe favages had feen ice on the 
fummits of the mountains by which they are fur round- 
ed ; and they entertained no doubt that the glafs of my 
fiafl^s was water, which I had rendered folid by magic, 
and which I prevented their fires from melting. As it 
- was impofilble for me to explain this matter, I did not 
attempt to undeceive them : and beiidcs, with what ad- 
vantage would it have been attended ? I fuffered them, 
therefore, to continue in their error, and contented my- 
Iclf with conferring on them an obligation, by giving 
lliem all the empty bottles for which 1 bad no ufe. 

" On their part, ^hey vied with each othor in (hew- 



ing their generoGty towards me ; and I muff indeed (kins of animals ; but it was much larger, as well as 



allow, that I never faw a nation fo difmtercfted. Every 
night they brought to my camp a confiderable quantity 
of milk ; and they never came to fpend the evening 
WHth my people, without bringing fome (heep to regale 
^hem. I have feen . many of iliem give away gratui- 



more elevated j and around it were fix others, occupied 
by his fami))', and deflined for them alone. 

The natural drynefs of the country inhabited by the 
Kabobiquas obliges them to dig welld, for their own 
ufe as well as for their cattle ; but as the fame caufe 

often 
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ICaKobl. often dries op thefe wells, they are then forced to re- 
move, and to feek elfewhere a foil more abundant in 
fpnnga ; for Fiih- River, though confiderable in the 
rainy feafon, is often, dining the great heats, entirely 
deftitutc of water. 

The long journeys which thefe too frequent emigra- 
tions compel them to undertake, and the intercourfe 
which they thence have with other nations, mud necef- 
farily infpire them with ideas unknown to the fettled 
tribes ; and it would not be unnatural to fuppofe, that 
to this extenHon of ideas are they indebted for that fu- 
periority of intelligence which elevates them above their 
neighbours. 

Of the religion of the Kabobiquas, our author talks 
very inconfifttntly, and like a true philofopher of the 
French fchool. '* Of all the African nations (fays he), 
they are the only people among whom I found any idea, 
however confufed a one, of the exiftence of a Deity. I 
do not know whether it be from their own reflection, or 
the communications of other tribes, that they have ac- 
quired this fubiime knowledge, which would alone bring 
them near to a level with polifhed nations ; but they 
believe, as far as I have been able to learn from my 
people, tdat .beyond the ftars there exiils a Supreme 
Being, who made and who governs all thinffs. I muft 
however obferve, that on this fubje£l their ideas are 
vague, barren, and unprodu6tive. They have no con- 
ception of the future exiftence of the foul, or of rewards 
and puniihments in another life ; in fhort, they have 
neither woHhip, facrifices, ceremoniea, nor priefts, and 
are total ftrangers to what we call religion." - 

This is impofiible. A people believing in a Supreme 
Being, who made and who governs all things, may in- 
deed be without ^ifW^r^/, ceremonies^ indfriefis; but 
fuch a people cannot ayoid wt/bing^ that the Being. who 
governs all thirgs may prote^ them. Such a wiih is a 
prayer; and furely he who prays is no ftranger to reli- 
gion. M. VaOtant places the country of the Kabobiquas 
between 23^ and 25° S. Lat. and 16"* ly and 19? 23' 
LoD. eaft from Paris. 

KA JAAGA, an African kingdom, caHed by the 
French Gallam^ is bounded on the fbutheail and fouth 
by Bambouk ; on the weft, by Bondoa and Foota For- 
ra ; and on the north, by the river Senegal. The air 
and climate (fays Mr Park) are more pure and falubri^ 
ous than at any of the fettlements towards the coaft ; 
the face of the cotintry is every where interfperfed with 
a pleafing variety of hills and valleys ; and the windings 
01 the Senegal river, which defcends from the rocky 
hills of the interior, make the fceoery on its banks very 
pidurefque and beautiful. 

The inhabitants are caHed SerawooUies, or (as the 
French write it ) SeracoUts, Their complexion is a jet 
bkick : they are not ta be diftinguifhed in thia rti^tdi 
from the JalofFs. 

The government i» monarchical ; and the regal au- 
thority, from what I experienced of it, feems to be fuf- 
ficiently formidable. The people themfelves, however, 
complain of no oppreflioa \ and feemed all very anxious 
to fupport the king in a conteii he was go\(\g. to enter 
into with the fovercign of KaiTon. The SerawoolKes are 
habitually a trading people ; they formerly carried on a 
great commerce with the French in gold and flaves, and 
ftill maintain fome traffic in (lave? with the Britifh fac 
tones on the Gambia^ They afe reckoned tolerably 
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fair and juft in their dealings, but are indefatigable in Kalu/^, 
their exertions to acqiurelvealth, and they derive con- ^^^' 
fiderable profits by the fale of fait and cotton cloth in 
diliant countries. When a Serawoolli men^hant returns 
home from a trading expedition, the neighbours imme- 
diately affemble to congratulate him upon his arrival. 
On thefe occajions the traveller difplays his wealth and 
liberality, by making a few prefents to his friends ; but 
\i he has been unfuccefsful, his levee is foon over \ and 
every one look? upon him as a man of no under (landing, 
who could perform a long journey, and (as they exprefs 
it) bring back nothing but the hair upon his bead. 

Their lan^age abounds much in gutturals, and is 
not fo harmonious as that fpoken by the Foulahs : it is, 
however, well worth acquiring by thofe who travel 
through this part of the African continent ; it being 
very generally underftood in the kingdoois of KLaflbn, 
Kaarta, Ludamar, and the northern parts of Bambara. 
In all thefe countries the Serawoolh'es are tlie chief 
traders. 

' Joag, the frontier town of this kingdom as you enter 
it from Pifania, may be fuppofed, on a grofs computa- 
tion, to contain two thoufand inhabitants. It is fur- 
rounded by a high wall, in which arc a number of port 
holes, for mufquetry to fire through in cafe of an at- 
tack. Every man'a poffeflion is hkewiie furrounded 
by a wall ; the whole forming fo many diftind citadels; 
and amongft a people unacquainted with the ufe of ar- 
tillery, thefe walls anfwer all the purpofcs of ftronger 
fortifications. To the weitward of the town is a fmall 
river, on the banks of which the natives raife great 
plenty of tobacco and onions. Mr Park was in this 
town plundered of half his eftefls by order of the king, 
becaufe forfooth he had ncgleded to pay the accuftom- 
ed duties before he entered the kingdom ; and it re- 
quired a good <3eal of addrefs - to prevent himfelf and 
his attendants from being miade {laves; a ftate to which 
the law, it was faid, condemned them £or the commifiloQ 
of thia unintended crimen He was at laft refcued from 
Joag by a nephew of the kwig of KaiTon. Joag is placed 
by Major Rennel in 140 1^^' N. Lat. and 9® 46' W. Lon. 
KAINSI is the name given by the Hottentots to a 
particular (pecies of anulope, of which, according to 
Vaillant, no author has yet given a pcrfcdt defcription. 
It is called by the Dutch kiip-fpringer, on account of the 
eafe with which it leaps from rock to rock ; and indeed 
of all the antelopes there is no one equal co it in agility. 
It is about the £\2Jt of a kid of a year old, and of a yel- 
lowifh grey colour ; but its hair haa this peculiarity, 
that, inftead of.beiug round, pliable, and firm, like that 
of moft other quadt iipeds, it is fiat, harfh, and fo little 
adherent to the /kin, that the fiighteft fridion makes it 
fall off. Nothing is more eafy, therefore, than to de- 
prive this animal of its hair : dead or alive it is. the fame; 
to rub, or even to touch the animal, is fufficient Ano- 
ther peculiarity of this Angular hair is its being extreme- 
ly fragile ; fo that if you take a tuft of it between your 
fingers, and twift it with the other hand, it will break 
like the. barbs- of a feather. This property, hoVi'ever, 
belong]S not exclufivdy to the hair of the kainfi : for 
eur author fays Ik has obfcrved it in the hair of other 
quadriipedf, which in the fame manner live an.ong the 
rocks. 

i his antelope differs from the other fp ecies alfo in 
the fhape of the footi which) iiuicad of oeing pointed 

N likfi- 
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KainlJ. IHce tlieirs, i« rounded at the end ; and a» it is al^ayt 
^'^^' accuftomcd, both in leaping and walkicg, to tread with 
the point of the hoof, without refting at all on the heel, 
it leaves a print diftlngui(hable from that of any other 
antelope in Africa. Its flefh is exquifitely flavoured, 
and m'jch fought after, particulatly by the hunters. 

The chace of the kainfi is very amufmfir. It is tr«e, 
It 18 fcarcely poffible to hunt it down with dogs, as it 
foon efcapcs them by meara of its inconceivable agility, 
and gets out of their reach on th6 point of fomc de- 
tached rock, where it will remain whole hours fafe from 
all purfuit, and fufpcnded, as it were, above the abyfs. 
r»ut in this fituation it is excellently placed for the ar- 
row or the ball of the huntfman ; who is commonly cer- 
tain of (hooting it at pfcafure, though he is not always 
able to come at it when killed. We (hall give gut au- 
thor's account of a chace of the Icainfi in his own words. 
" I was hunting (fays he) one of thefc animals, 
when, from the nature of the place, it found itfelf fo 
prefTed by my dogs, as to be on the point of being run 
down and taken. There wert apparently no means of 
«fcape ; fmce before it was a vaft perpendicular rock, 
by which its courfe was neceflarily Hopped. In this 
wall, however, which appeared to me peifectly fmooth, 
v^as a little ridge, projeAing at moft not above Mvo 
inches, which the kainfi quickly perceived, and, leaping 
upon it, to my great aftonifhment kept iifclf^rm (a). 
I imagined, that at any race it muft foon tumble down ; 
and my dogs, too, fo fully cxpefted it^ that they ran to 
the bottom of the rock, to be ready to catch it when it 
fell. To haften its &11, 1 endeavoured to harafo it, and 
make it lofe its equilibrium ; and for this purpofc I 
pelted it with (lone*. All at once, a? if gueffing my 
dcisgn. It collefted its whole ftrergth, bounded over my 
head, and, falling a few paces from me, darted away 
with the utmoft fpecd. Notwithftanding the rapidity of 
its flight, it vi-ould have been eafy for me to have (hot it; 
but its leap had fo furprifed and amnfed me, that I gave 
it its life." This was generous, if the ftory be true. 

KAMTSCHATKA is inhabited by a people, who 
are rcprefented in the Encyclopddia as pofTeffing almoft 
every quality that can difgrace human nature. Wc 
think it incumbent upon us to acknowledge, in this 
place, that a much more favourable pifturc of them is 
drawn by La Peroufe who vifited Kamtfchatka in Sep- 
tember 1787. The Ruffian governor made the com- 
modore and his officers remark the promifing appear- 
ance of feveral fmall fields of potatoes, of which the 
feed had been brought from Irkout(k a few years be- 
fore ; and puipofed to adopt mild, though infallible 
means, of making farmers of the Ruffians, Co(rack8, and 
Kamtfchadales. The fmall-pox ip 1769 f«rept away 
three-fourths of the individuals of the latter nation, 
which is now reduced to lefs than four thoufand per- 
fons, fcattered over the whole of the peninfula ; and 
which will fpcedily difappear altogether, by means of 
the continual mixture of the Ruffians and Kamtfcha- 
dales, who frequently interm?.rry. A mongrel race, 
more laborious than the Ruffians, who are only fit for 
foldlers, and much ftronger, and of a form lefs difgrace- 
ful to the hajid of nature, than the Kamtfchadales, will 



fpring fVora thefc marriages, and fuccseed the ancient {n* /^' 
habitants. The natives have already abandoned the 
yourtsy m which they ufed to burrow like badgers ^u- 
ring the whole of the winter, and where they breathed 
an air fo foul as to occafion a number of difoi^ers. The 
moft opulent among them now build Ifhat^ or wooden 
houfes, in the manner of the RuflRanq. They arc precifelv 
of the fame form 2a the cottages of our peafants; arc di- 
vided into thre^ little rooms; and are warmed by a brick 
ftove, that keeps up a degree of heat (b) infupportabtc 
to perfons unaccuflomed to it. The reft pafs the win- 
ter, as well as the fummer, in halagant^ which are a 
kind of wooden pigeon- houfes, covered with thatch, 
and placed upon the top of pofts twelve or thirteen feet 
high, to which the women as well as the men climb by 
means of ladders that afford a footing very infecurc. 
But thefe latter buildings will foon difappear j for the • 
Kamtf«.-hadales arc of an imitative genius, and adopt al- 
moft all the cuftoms of their conquerors. Already the 
women wear their hair, and arc almoft entirely drcffed, 
in the manner of the Ruffians, whofc language prevailt 
in all the ofiro^s ; \ fortunate circumftance, (ince each 
Kamtfchadalian village fpoke a different jargon, the in- 
habitants of one hamlet not underftanding that of the 
next. It may be faid in praife of the Ruffians, that 
though they have eftabli(hed a defpotic government in 
this rude climate, it is tempered by a mildnefs and 
equity that render its inconveniences unfclt. They 
have no reproaches of atrocity to make themfelves, like 
the Spaniards in Mexico and Peru. The taxes thef 
levy on the Kamtfchadales are fo light, that they can 
only be coniidered as a mark of gratitude towards the 
fovereign, the produce of half a day's hunting acquit* 
ting the impo(l8' of a year. It is furpri(ing to fee in 
cottages, to all appearance more nuferable than thofe of 
the moft wretched hamlets in our mountainous pro- 
vinces, a quantity of fpecies in circulation, which ap- 
pears the more confiderable, becaufe it cxifts among fo 
(mail a number of inhabitants. They confame fo few 
commodities of Ruffia and China, that the balance of 
trade is entirely in their favour, and that it is abfolutely 
ccffary to pay them the difference in rubles. Furs at 
Kamtfchatka are at a much higher price than at Can- 
ton ; which proves, that as yet the nmrket of Kiatcha 
has not felt the advantageous effed of the new channel 
opened in China. 

Our author compares Kamtfchatka, with refpe6^ to 
climate and foil, to the coaft of Labrador in the vicinity 
of the Straits of Belle- Ifle ; but the men, like the ani- 
mals, are there very different. The Kamtfchadales ap- 
peared to him the fame people as thofe of the bay of 
Caftries, upon the coaft of Tartary. Their mildnefs 
and their probity are the fame, and their perfons arc very 
little different. They ought then no more to be com- 
pared to the Efquimaux Indians, than the fables of 
Kamtfchatka to the martins of Canada. 

The Greek religion has been eftabli(hed among the 
Kamtfchadales without perfecution or violence, and with 
extraordinary facility. The vicar of Paratounka is the 
fon of a Kamtfchadale and of a Ruffian woman. He 
delivers his prayers and catechifm with a tone of fcding 

very 



Sa) This we think incredible. 
b) Not lefs than thirty degrees of Reaumur's thermometer. 
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Kampt. very mucb to the ufte of the aborigine!, who reward the advantaget neceflkry to a great eftabliAment. Of Kin««i 

<c*»«^- h» cares with offerings and almr, but pay no tythcfc thcfc advanuges Mr KaflofF rniderftood the vahic ; ^^ li^^^ 

The caaoQB of the Greek charch peimitting pricfts to •' but firft (faid he a thoufand timet OTer) we muft have *"|° *> 

marry, we may coiydude that the morals of the country bread and hands, and our ftock of both of them is very 

clergymen arc fo much the better. •* I believe them, Cm^'* He had, however, given orders, which annoua- 

however (Ciys Peroufe), to be very ignorant ; and do ced a fpeedy union of the other ofirogs to that of St 

not fuppofie, that for a long time to come they will Peter and St Paul, where it was his intention imme- 

Hand in need of fifreater knowledge. The daughter, diately to build a church. By obfervation, fit Peter 

the wife, and the fifter of the vicar, were the beft dan- and St Paul was found to be in 53^ i' N. Lat and 

eers of aU the women* and appeared to enjoy the heft 156'^ ^d E. Long, front Paris. 

ilate of health. The worthy prielt knew that we were K ANEM, is the name given by Edrifi to the king* 
good Catholics, which procured us an ample afperfion dom of Bomou in Africa, of which the reader will find 
of holy water ; and he alfo made us kif« the crofs that fome account in the Encyehpadia Britannica, In (bme 
was carried by his derk : thefe ceremonies were per- particulars, however, that account is incorredl. The king- 
formed in the midft of the village. Hi« parfonage-houfe don of Bomou or Kanem muft extend farther eaft and 
was a tent, and his altar in the open air ; but his ufual farther north than it is there faid to do ; for according 
abode is Paratounka, and he only came to St Peter and to the lateft and beft accounts, its c».piul (lands in Lat. 
St Paul's to pay us a vifit«" 24^ S 2' Long. 22^ 57'. The empire is faid to be very 
The people of Karotichaitka have inured thcmfelves extenfive ; and if it be true, as we learn from the pro« 
to the eztriimes of heat and cold. It is well known, ceedings of the African Aflbciation, that its fovereign 
that their cuftom in Europe, as well as in Afia, is to is more powerful than the Emperor of Morocco, the . 
go into vapour baths, come out covered with perfpira- people cannot be fuch abfolutc brutes, as we have re- 
tion, and immediately roll themfelves in the fnow. The prrfented them in the article referred to ; for the fove- 
q/lrog of St Peter had two of thefe public baths, into reign of brutes would have no power. The truth, how* 
which our author went before the cres were lighted, ever is, that very little is yet known in Europe of Bor« 
They confilt of a very low room, in the middle of nou or its inhabitants. 

which is an oven conftru^^ed of ftones, without cement, KANT (Immanuel), Royal Profeflbr of Morals and 

and heated like thofe intended to hake bread. Its Meuphyftcs in the Univerfity of Kdoigfberg, is confi* 

arched roof is furrounded by feats one above another, dered by his admirers as the greateil philofopher that > 

like an amphitlieatre, for thofe who with to bathe, fo €»ermany ever produced. Were we to form an efti- 

that the heat is greater or kfs according as the perfon mate of his merits from the different views that have 

is placed upon a higher or lower bench. Water thrown been given in Engliih of his celebrated fyftem, we cer- 

upon the top of the roof, when heated red-hot by the tainly ihould not confider htm as entitled to that cha* 

tire underneath, is converted inHantly into vapour, and ra6ler ; for thofe views are obfcured by new and un- 

excites the moil profufe perfpirauon. The Kamtfcha- couth terms, and are altogether wrapt up in a ftyle 

dales have borrowed this cuftom, as well as many others* which approaches nearer to jargon than to the luminous 

from their conquerors ; and ere long the primitive cha- compofition of a man who thinks with clcamefs and 

ra6ler that diftinguifhed them fo ftrongly from the Ruf« precilion. We readily admit, that it is very difficult to 

fians will be entirely effaced. tranflate a novel fyftem of metaphyfics from one lan- 

Our author defcribes the bay of Avatfcha as the fi- guage into another ; for the tranflator, to perform his 

neft, the moft convenient, and the fafeil, that is to be tailc properly, muft. be not only a complete rruifter of ' 

met with in any part of the world. The entrance is both languages* but alfo a profound metaphyfician ; and 

narrow, and ftiips would be forced to pafs under the not one of the tranflators or abridgers of the works of 

guns of the forts that might be eafily ereded. The Kant into our language appears to us poffeiTed of both 

bottom 19 mud, and excellent holding ground. Two thefe qualities. Defpairing, from our fcanty knowledge 

vaft harbours, one on the eaftem iide, the other on the of the German language, of performing ourfelves what 

«veliem, are capable of containing all the (hips of the fo many others have failed to perform, we h^ve applied 

French and Englifti navy. The rivers of Avatfcha and for aftiftance to an iUuftrious Frenchman, who has re- 

Paratounka fall into this bay, but they are choaked up £ded many years in Germany, who is mafter of both 

with fand-banks, and can only be entered at the time languages, who is a profound metaphyfician, and whofe 

f if high water. The village of St Peter and St Paul is name, were we at liberty to publifti it, would reflet 

(Ituated upon a tongue of land, which, like a jetty made luftre upon our Work. From him we have reafon to 

by human art, forms behind the village a little port, exped a dear and coraprehenfive view of the CrUJcal 

Ihut in like an amphitheatre, in which three or four Pmhosofhy, as Kant terms his fjrftem ; but ftiould we 

veflels might lie up for the winter. 1'he entrance of be difappointed of our expedation, we {hall, under that 

this fort of bafon is more than twenty-five toifes wide ; title, lay before our readers a fpecimen of the fyftem 

and nature can afford nothing more fafe or commodio^is. from the different views of it which have been pubhlh* 

On its fhoK the governor propofed to lay down the ed in our own tongue. 

plan of A city, which fome time or other will l>c the ca- KANTUFFA, a fpecies of thorn peculiar to Abyf- 

pital of Kamtfchatka, and perhaps the centre of an ex- finia, is thus defcribed by Mr Bruce : The branchea 

tenfive trade with China, Japan, the Phillippines, and ftand two and two upon the ftalk ; the leaves are difpo- 

America. A vaft poiid of freih water is fituated north- (ed two and two likewife, without any fingie one at the 

ward of the fite of this proje^led city \ and at only point, whereas the branches bearing the leaves part from 

three httndred toifes diftance run a number of ftream- the ftalk : at the immediate joining of them are two 

lets, tlie eafy union of which would give the ground all ^ick thorns placed perpendicular and parallel alternate^ 
SuppL. Vol. II. Part L ' G ly ; 
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Kantufa, ]y • bttt there are alfo fmgle ones diftributed in all the 
^*^'°' interilices throughout the branch. 

The male plant haa a ODe* leaved perianthiumy divided 
into five fegmentf, and this faUs off with the flower. 



dering) that the king of Kaffon can ratfe four thoufand KalToo, 
fighting men by the Ibuod of hit war drum.'' 

At Teefecy a large un walled town, where our author 
relided for fome daya, he had an opportunity of obfcr* 



The flower is compofed of five petals, in th^ mtddie of ving the cuiloms of the inhabiunts* who coniiiled partly 

which rife ten ftamina or filaments, the outer row fhorter of Pagans and partly of Bufhreens, i, e, of negroes con- 

than thofe of the middle, with long ftigmata, having verted to Mahomedanifm. Though thefe people poflcis 

yellow ^arin^ upon them. The flowers grow in a branch, both cattle and corn in abundance, rats, moles, fquirrelst 

generally between three and four inches long, in a cbni- fnakes, locufts, &c. are eaten without fcruple by the 

cal difpoiition, that is, broader at the bafe than the higheft and loweii. Another cuflom, ftill more extra* 

point. The infide of the leaves are a vivid green, in ordinary, is, • that no woman is allowed to eat an egg* 

the outGde much lighter. It grows in form of a bofti. This prohibition, whether arifing from ancient fupe^i* 

with a multitude of fmall branches riflng immediately tion, or from the craftineis of fome old Bufhreer: who 

from the ground, and is generally feven or eight feet loved eggs himfelf, is rigidl]r adhered to ; and nothing 

high. Our author faw it when in flower only, never will more affront a woman of Teefee than to offer her 



when bearing fruit. It bus a very flrong fmell, rcfem* 
bling that otthe fmall fcented flower called mignionet, 
fown in vafes and boxes in windows, or rooms, where 
flowers are kept. 

Our author reprcfents the kantuffa as fo very tronble- 
fome, that it renders travelling through fome places of 
Abyflinia almofl impoflible. The foldier fcreens him- 
felf from it by a goat's, a leopard's, or a lion's flcin 
thrown over his fhoulder, of which it has no hold. As 
his head is bare, he always cuts his hair (hort before he 



^^ ^ZE' ^^ cuitom is the more fingulat, as the men 
eat eggs without fcruple in the prefcnce of their wivcs» 
and Mr Park never obferved the (ame prohibition in any 
other of the Manding j countries. - 

Our aiitlior wa« prefent at a palaver held by the go- 
vernor of .Teefee on a very extraordinary occafloii ; of 
which we fliall give his account at full length, becaufe 
it (hows how free men are reduced to flavery in North 
Africa. ** The cafe was this. A young noan, a Kafir, 
of conflderable affluence, who had recently married a 



goes to battle, led his enemy ihould take advantage of young and handiome wife, applied to a very devout 

« «« *t*a*i «i T% rt ^ M' iir t * /I ^ 1 ■ * 



It ; but the women, wearing their hair long, and the 
great men, whether in the army or travelling in peace, 
being always clothed, it never faub to incommode them, 
whatever fpecies of raiment they wear. If their cloak 
is fine muflin, the lead motion againd it puts it all in 
rags ; but if it is a thick, foft clcth, as thofe are with 
which men of rank generally travel, it buries its thorns, 
great and fmall, fo deep in it, that the wearer mud 
either difmount and appear naked, which to principal 
people is a great difgrace, or elfe much time will be 
fpent before he can difengage himfelf from its thorns. 
In the tin^e when one is thna employed, it rarely fails 
to lay hold of you by the hair, and that again brings 
on another operation, full as laborious, but much more 
painful, than the other. A proclamation is therefore 
iffued, every year irr.mcdiatcly before the king com- 
mences any march, in ihtfe words ; "Cut down the 
kantuffa in the four quarters of the world ; for I do 
not know where I am ^oing." The wild animals, both 
birds and beadn, efpecially the Guinea fowl, know how 
well it is qualified to proted them. In this fhelter, the 
hunter in vain could endeavour to moled them, were it 
not for a hard-haired dog, or terrier of the fmalled fize, 
who being defended from the thorns by the roughnefs 
of his coat, goes into the cover, and brings tKem and the 
partridges alive one by one to his mader. 

KASSON, a populous kingdom in North Africa, 
of which the capitsd Koonlakary is placed by Major 
Rcnnel in 14° 33' N. Lat. and 8"* 43' W. Lon. The 
king who reigned when Mr Park was in the country 
was extremely kind to our traveller, though his fon 
plundered him unmercifully, like other rapacious chiefii 
of that favage country. From the top of a high hill, 
at fome diflance from the capiul, " I had (lays Mr 
Park) a mod enchanting profpe£k of the country. The 
number of towns and villages, and the extenfive cultiva- 
tion around them, furpaffed every thing I had yet feea 
in Africa A grofs cal<;ulation may be formed of the 
number of inhabitant; in this delightful plaiui by confl- 



Buflireen, or Muffulman pried, of his acquaintance, to 
procure htm faphies for his prote£kion during the ap« 
proaching war. The Buflireen complied with the re- 
qued ; and in order, as he pretended, to render the faphies 
more efficacious, enjoined the young man to avoid any 
nuptial intercourfe with his bride for the fpace of fix 
weeks. Severe as the injun^lon was, the KaBr dridly 
obeyed ; and without telling his wife the real caufe, eb« 
fented himfelf from her company. In the mean time it 
began to be whtlpercd at Teefee, that the Bufhreen, 
who always performed his evening devotions at the door 
of the K?fir's hut, was more intimate with the young 
wife than he ought to be. At fird, the good huiband 
was unwilling to fufpe*^ the honour of his fan^iificd 
friend, ar.d one whole month elapfed before any jealoufy 
rofe in his mind ; but hearing the charge repeated, he 
at lad interrogated his wife on the fubje^, who frankly 
confefTed that the Bufhreen had feduced her. Here- 
upon the KaBr put her into coniiuemeut, and called a 
palaver upon the Buflireen's conduct. The fa^fl was 
clearly proved ag«iiod him ; and he was fentenced to be 
fold into flavcry, or to fmd two flaves for his redemp- 
tion, according to the pleafure of the complainant. The 
injured hufbaud, Itowever,' was unwilling to proceed 
againd his friend to luch extremity, and dcfired rather 
to have him publicly flogged before the governor's gate. 
This was agreed to, and the fenttnce was immediately 
executed. The culprit was tied by the hands to a ftrong 
dake ; and a long black rod being brought forth, the 
executioner, after flourifhing it round his head for fome 
time, applied it with fuch force and dexterity to the 
Buflsreen's back, as to make him roar until the woods 
refounded with his fcreams. l^he furrounding multi- 
tude, by their hooting and laughing, maoifeded how 
much they enjoyed the punifhment of this old gallant ; 
and it is worthy of remark, that the number of dripes 
was preciiely the fame as are enjoined by the Mofaic 
\^H^ forty ^fave one J* 

The method of converting the negro nationa to the 

. . religion 
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Knflbn. rdigion of the Arabian Impoftor is a very fingular one; 
and Mr Park faw the whole people of Tecfec converted 
in an inftant. During his reHdence in that town an 
embafTy often people bclorglng to Almami Abdulkader, 
king of Foota Torra, a country to the weft of Bondou, 
arrived at Tecfec ; and dcilring Tiggity Sego the gover- 
nor to call an aflembly of the inhabicantit, announced pub* 
Kcly their king's determi nation y to this cfFe6^ : ** That 
uniefs all the people of Kafibn would embrace the Ma- 
homedan religion, and evince their converfron by faying 
eleven public prayers, he (the king of Foota Torra ) 
could not poiHbly ftand neuter in the prefent conteft, 
but would certainly join his amna to thofe of Kajaaga'' 
A meffage of this nature, from fo powerful a pnnce, 
could not fail to create great alarm; and the inhabitants 
of Teefee, after a long confultation, agreed to conform 
to his good pleafure, humiliating as it was to them. 
Accordingly, one and all publicly offered up eleven 
prayers, which were confidered a fuiRctent tedimony of 
their having renounced Paganifm, and embraced the 
dodrines of the Prophet. 

Our author relates a ftory, which we cannot refufe 
ourfelves the pleafore of inferting, becaufe it exhibits a 
very pleafing pifkure of the affeflion and gratitude of 
the Pagan negproes. In his train was a blackfmith, who 
had lived fome years on the Gambia, and who now re* 
turned to his own country Kajfon* ^* Soon after we 
came tn fight of Jumbo, his native town (fays Mr Park), 
his brother, who had by fome means been apprifed of 
his coming, came out to meet him, accompanied by a 
frnging man : he brought • a horfe for the blackfmith, 
that he might enter his native town in a dignified man- 
ner ; and he defired each of us to put a good charge of 
powder into our guns. The fir.ging man now led the 
way, followed by the two brothers ; and we were pre* 
fently joined by a number of people from the town, all 
of whom dcmonftrated great joy at feeing their old ac- 
quaintance the blackfmith, by the moft extravagant 
jumping and finging. On entering the town, the ting- 
ing man began an extempore fong in praife of the black- 
fmith, extolling his courage in having overcome fo many 
diEBculties \ and concluding with a itri6l injun^ion to 
his friends to drefs him plenty of vifluals. 
■ " When wc anived at the blackfmith's place of red- 
den ce, wc difmounted and fired our mufkets. The meet- 
ing between him and his relations viras very tender; for 
thefe rude children of nature, free from reftraint, dif- 
play th^ir emotions in the ftrongeft and moft expreflive 
manner. Amidft thefe tranfports, the blackfmith's aged 
mother' was led forth, leaning upon a ftaff. Every one 
m?.de way for her ; and (he ilretched out her hand to 
bid her fon welcohie. Being totally blind, (he ftroked 
his hands, arms, and face, with great 'care, and feemed 
highly delighted that her latter days were bleffed by his 
retutn, and that her ears once more heard the muiic of 
his voice. From this interview I was fully convinced, 
that whatever difference there is between the Negro 
and European in the conformation of the nofe and the 
colour of the fkin, there is none in the genuine fympa* 
thies and chara£ieriflic feelings of our common nature. 

'' During the tumuh of thefe congratulations, I had 
feated myfelf apart, by the fide of one of the huts, be- 
ing unwilHrg to interrupt the flow of filial and parental 
tendernefs ; and the attention of the company was fo 
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entirely taken up with the blackfmith, that I believe KaiTov, 
none of his friends had obferved me. When all the peo* 
pie prefent had feated themfelves, the blackfmith was 
defired by his father to give them fome account of his 
adventures ; and filence being commanded, he began ; 
and after repeatedly thanking God for the fucccfs that 
had attended him> related every material occurrence that 
had happened to him from his leaving Kafibn to his ar- 
rival at the Gambia ; his employment and fuccefs in 
thofe parts ; and the dangers he had efcaped- in return- 
ing to his native country. In Ihe latter part of his nar- 
ration, he had frequently occafion to mention me ; aiid 
after many (Irong exprelllons concerning my kindnefs 
to him, he pointed to the place where I fat, and ex- 
claimed, qffli/e ibijiring^ ^< fee him fitting there.'' In a 
moment all eyes were turned upon me ; I appeared like 
a being dropped from the clouds ; every one was fur- 
prifed that they had not obferved me before ; and a few 
women and children exprefled great uneafinefs at being 
fo near a man of fuch an uncommon appearance. By 
degrees, however, their apprehenfions fubfided; and 
when the blackfmith allured them that I was pcrfe£lly 
inoffenfive, and would hurt nobody, fome of them ven- 
tured fo far as to examine the texture of my clothes ; 
but many of them were fiill very fufpicious ; and whcfi 
by accident I happened to move myfelf, or look at the 
young children, their mothers would fcamper off with 
them with the greateff precipitation. In a few hours, 
however, they all became reconciled to me." With 
thefe worthy people our author fpcnt the greater part 
of two days in feafting and merriment ; the blackfmith 
accompanied him to the capital ; and declared, tliat he 
would nut leave him while he refided there. • 

KEATE (George, Efq; F. 11. S.), defcended of an 
ancient and honourable family, was born about the 
year 1729 or 1730, and received his education at King- 
tton fchuol, under the Rev. Mr Woodcfon. From 
thence he went to Geneva, where he refided fome years; 
and during his .ilay there, became acquainted with Vol- 
taire, with whom he continued to correfpond many 
yeais after be returned to England. After finifiiing 
the tour of Europe, he fettled as a fludent in the In- 
ner Temple, was called to the bar, and fometimes at- 
tended Weftminfler Hall ; though he did not meet 
with rticouragement enough to induce his perfcverancc 
in his profeflion, nor indeed does it feem probable that 
he had fofficient application for it. His firll literary per- 
formance was ** Ancient and Modern Rome," a poem^ 
written at Rome in the year 1755, printed in the year 
1760, and received with confiderable applaufe. The 
next year he publifhed ** A Short Account of the An- 
cient Hiftory, Prefent Government, and Laws, of the 
Republic of Geneva, 8vo." This work was compiled 
during the author's refidence at Geneva ; is a very ufe- 
ful one ; and is dedicalied to Monfieur de Voltaire ; to 
whom he fays, " Wlicn I reflet, that it was in this 
Republic, whofe government I have attempted to de- 
fcribe, that I was firfl introduced to your acquaintance; 
when memory renews the hours of facial mirth and re- 
fined entertainment which your hofpitality and converfa- 
tioo afforded me — I cannot but rejoice in this occafion of 
expreiling my gratitude ; proud that, as your friendfhip 
diftinguiihed the author of thefe pages in a foreign 
country, your naine may at home adorn his labour/' 

Ga It 
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t^tt. It was at one time the intention of Voltiire to tranflate 
this account into French, though he afterward* relia- 
quifhed the defign. 

The next year, 1762, he produced an ** Epiftle from 
Lady Jane Gray to Lord Guildford Dudley :'' and in 
1763, *'The Alpe/' a poem; the fubje^ of which 
comprehends all that chain of mountaina known under 
the general name of the Alps, extending from Italy to 
, Germany, and from France to Tyro!, by whatever de- 
nomination they are partictiiarly diilinguifhcd. Of all 
the poetical works of Mr Keate, thia is intitkd to the 
higheft praifc for truth of defcription, elegance of ver* 
fification, and vigour of fancy. 

Continuing to employ the prefs, in 1764 he pobliib- 
ed ** Nctlcy Abbey,*' which he afterwards, in 17^9, 
enlarged and reprinted : and, in 1765', produced **The 
Temple Student, an Epiftle to a Friend ;" humour- 
oufly rallying his own want of application to the ftudy 
of the law, his preference of the belles lettres, and his 
confcquent want of fuccefs in his profcifioD. The 
death of Mrs Cibber in 1766, of whofe merits as an ac<* 
trefs he entertained the hlgheft opinion, gave occafion 
for a poem to her memory, which celebrates her excel- 
lent performances on the ft age, and laments the k>ia the 
theatre would fuftain by her death. 

In February 1 769, he married Mifs Hudfon ; and 
about the fame time publi(hed ** Feriley ; an Epiftle to 
M. de Voltaire ** In this poem, after pratfing vrith 
energy the various beauties of his friend's poetical works, 
he introduces the following panegyric on Shakefpeare : 

Yes 1 jealous wits may ftill for empire ftrive. 
Still keep the flames of critic rage alive : 
Our Shakefpeare yet (hall all his rights mainUiOf 
And crown the triumphs of Eliza's reign. 
Above controuU above each claflic rule. 
His tut'rcfs Nature, and the world his fchool. 
On foaring pinions borne, to him was given 
Th' aerial range of Fancy's brighteft heav'n ; 
To bid wrapt thought o'er nobleft heights afpirCy 
And wake eachpaffion with a mufe of fire. 
Revere his genius. To the dead be juft, 
And ijpaie Uie laurels that o'erfliade the duft. 
Low ueeps the bard, in cold ol^ruHion lald^ 
Nor aiks the chaplet from a rival's head. 
0*er the drear vault, Ambition's utmoft bound, 
Unheard ftiall Fame her airy trumpet found 1 
Unheard alike ; nor grief nor tranfport raife 
The blaft of cenfure, or the note of praife ! 
As Raphael's own creation grac'd his hearfe^ 
And (ham'd the pomp of oftentatious verfe. 
Shall Shakefpeate's honours by himfelf be paid. 
And Mature pcrifh ere his pictures &de. 

This eulogtum on Shakefpeare, in an an epiftle to Vol- 
taire, who had laboured fb long and fo ftrenuoufiy to 
detrtid from the merit of our immortal bard, fhevra that 
Mr Keate had not given up his judgment to the ftige 
of Femey. How the old and envious fephiftcr would 
relifh his friend's coodu^k, may be ealilv conceived. 
His feelings were certainly very differeBt m>m thofe of 
the mayor aiul burgeiTes of Stratford, when, in confe- 
quence of this panegyric on their townfauua, they com- 
plimented Mr Keate with a ftandtih, monnted with fil- 
, ver, made out of the famous Mulberry tree planted by 
Shakefpeare. 
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In 1 77^9 bepuUtfhcd *<The Monomefit in Arca^ 
dla,'* a dramatic poem, built on the picture of Pouffin,. 
mentioned by Abb^ du Bot in his *' Critical Refle£Uona 
on Poetry and Painting." 

In 1 779, Mr Keate produced one of hia moft fuc* 
cefsful works, intitled ** Sketches from Nature ; taken 
and coloured in a Journey to Margate,'* t vols, 1 amo. 
This perfonnanoe, aUowtng it to be, as it resdly is, an 
imitation of Sterne'a <* Sentimental Journey ;" yet con* 
tains fo many pkafing delioeatiocs of life, fo many 
ftrokes of humour, and fo much elegvice of compofi- 
tion, that few will helitate to give it the preference to 
any other of Sterne's imitators. 

In 178 1, he colleded his poetical virorks in two vob» 
1 2nio, and added feveral new pieces not before printed* 
The principal of thefe was ** The Hdvetiad»" a frag- 
ment, written at Geneva in the year 17^6. In the 
preface to this performance he gives the following ac- 
count of it : *' During a long ftay I many years iince 
made at Genevat I vtftted moft of the principal places 
in Switzerland. The many fubiime (cenes wiUi whicL 
nature hath enriched this romantic country ; the ttan- 
qaillity and content with which every individual enjoys 
his property; and, above all, that independence of mind 
which 18 ever the refuk of liberty-^ animated noe witb 
fuch veneration for the firft. authors of that freedom,, 
whofe figures are recorded to pofterity either by fculp- 
ture or painting in the public parts of the towns thro' 
thofe little itates, that my enthu^alm betrayed me in«- 
to a defign of writing a poem cri this fingular revuhi- 
tion ; the argument of which I had divided into ten 
cantos^ beginning the work with the oppreffions of the 
Houfe of AuCtria, and clofiug it wiih the battle of 
Moogartea ; by which thofe injured people finally re- 
nounced its ufurpation, and formed among themfkltea 
tliofe variods confederacies that ended in the great unioa 
and alliance of the prefent thirteen caniptu. When I had 
fettled the whole plan of this work, T occafionally, as I 
found a difpofition in myfelf, took up any part of the 
poem which at the moment iiKifl invited my thoughts t 
and erijoying at this time fuch an intercourfe with M. 
de Voltaire as afforded me a conAant accefa to him, I 
acquainted him with my intention, ihewing him the ar- 
gument I had drawn out for the conda£l of the whole 
oefigrn. He kept it a few days ; and, in returning it, 
told me, that he thought the great objeA of the piece, 
the eptfodes conne^cd with the hi (lory, togeiher witb 
the fcenery of the country, prefented fubjeet matter 
whereon to form a fine poem; *' but die time (added be)^ 
which fuch an undertaking will require, I would rather 
counlel you to employ ojp fubje^s that might liftore en* 
gaffe the public attention ; for fhould you devote your- 
feli to the completion of your prefent deiign, the Swifs 
would be much obh'ged to you, without being able to 
read you, and the reft of the world care little about the 
matter/' Feeling the force and jviftnefs of the remark* 
Mr Keate bid aiide his phm^ and probably never re- 
fumed it. In the fame year, 1781, he pnbliflied *' Aa 
£piftle to AngeUca Kaul&nan/' 

A fe^years after, he became encaged in a long and 
vexatious law-fuit, in confequenoe of dbe oegk£k (to (ay 
the leaft of it) of an archite^ who proleflcd himfeif to 
be hit friend ; the particulars of which it is of no impor* 
tance to detail. At the concfaiiion of the bufinefs, he 
ihewed that bis good humour had not finfakcn him : 

Ana 
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Kctte. And in- 1787 be g«ve to the puMic the principal cir- of the Adelphi At the time of his death,, Mr KeateI?«nB«^^ 

cttinfUnces of hit cafe in a performanccy intitled, ^* The was a Berxher of the Temple, and a very old member 

DiftrelTed Poet, a ferio-comic Poem, in three Cantos," of the Royal and Antiquary Societies, of both of which 

4C0, with fome pleafantry, and without any acrimony, he had been frequently ek<^ed one of the counciL 

His lad work did in6nite honour to his hc^d and his KENNiCO TT (Dr Beojamin) was a man of fuch 

heart, as well as to the liberality of the boukfeUer for eminence in the learned woild, that every thing rth- 

whom on the title-page it was faid to be publiftied; In tin^r to him mufl be generally intereli ing. In. the bio« 

the year 1782, the Antelope packet was ibipwrecked graphical Ikctch of him publi(hed in the Encychpdsdia^ 

on the Peiew iilands, where the commander. Captain we have acknowledged ourfelves unacquainted with the 

Wilfon, and' his crew lived fome time before they could rank and chara£ler of his parenta; but this information 

gel off On his return to England, the Captain was, has been Hnce fupplied by a very candid and well-in- 

for fome reafon or other, rcfaled the command of ano- formed writer in the Monthly Magazine ; and as tt is 

ther (hip ; and, as we have been informed, he was re- accompanied with circumftances peculinrly honourable 

duced to a date rooch the reverfe of affluence. Thefe to the Do6tor, and ought -therefore to be prcfervedt we 

circamttances being communicated to Mr Keate, who ihall inftrt it in thia place. 

was ftruck with admiration of the manners of the in- ^ The parents of Dr Kenntcoti (fa)8 this writer) 

habitants of the Pelew idands (See Ps lew Islands, were honeii charaders: His father was the pari/h 

£niycl,)^ he offered to draw up, for the benefit of Cap- clerk of Tctnefs, and oi^ce mafter of a charity fchcol 

tain Wilfon, a narrative of the occurrences which took in that town. At an early age young Kenntcott fuc- 

place during that officer's reGdcnce among fo lingular ceeded to the f^me employ in the fchool, being recom- 

a people. This he executed in ^' An Account of the mended to it by his remarkable fobriety and prema« 

Ptlew Iflands, fituated in the Weflern Part of the P^* ture knowledge. It was in that fituation he wrote the. 
cific Ocean ; compofed from the Journals and Com- ' verfes to the hotiourable Mrs Courtney, which reconw 

muntcations of Captain Henry Wilfon and fome of mended him to her notice, and that of many neighbour- 

his Officers, who in Anguft 1785 were there Ihip- ing gentlemen. They, with a laudable generoCty^ 

wrecked, in the Antelope, a Packet belonging to opened a fubfcription to fend him to Oaibixi. 

the Honourable the £ail India Company," 4to ; a* ** He {bon there diiiinguiihcdhitdle] feasts well known. 

work written with great elegance, compiled with much As a teftiinony of the tiuth of the above ftatement, the 

care, and which, if embeUifhed (as it has been infinna- following is a copy of an inlcripCioa written by Dr 

ted) with fa6ts better calcuhrted to have found a place Kcnnicott, and engraved on the tomb of his father and 
in a novel than a genuine narrative, rouft be afgribed to , mother. The writer of this article has tranfcribed it 

the mifinformation of thofe who were adors tn the fiom the original in the church-yard of Totneft. The 

fcene, and muft firft have deceived before they obtained tomb is more elegant then per£ons in their Btuation are' 

credit. We noention this report as it has come to us, accuftomed to liave ere^d, and was- thought, perhaps^ 

without any attempt either to eftablilh or refute it. We by the envious to be fomewhat oftentatioua. A per- 

ihall only add, that if the chaise is well founded, Mr fbnal knowledge o£ the Do£kor induces the writer of 

Keate (who undercook the taik on the moft difintereft- this article to think, that it. was rather the tribute of a. 

ed principle, and derived no advantage whatever from good and grateful mind, and of the pious reverence and 

the work)^ was too fturdy a moralift to have had any love which he entertained for the authors of his being. 

hind in the imposition. -«-The manufcnpt was offered a xt ^ /1. u 1. r « 

- *^ -^ - As Virtue fhould be of good report, 

facred 

be this humble Monument 

to the Memory of 

B£NjAMiN Kennjcott, Parffh Clerk of Totncff,, 

and Elizabeth his Wife : 



to Mr Dodfley for 300 guineas ; but he kefitated to 
give for it fo large a price, when another book feller un- 
derUx^L to publffh the work for the benefit of Mr WjU 
fon ; aiui, we have reafon to believe, paid to that gen- 
tleman, within the compafs of a year, triple the fum 
for which the manufcript had been offered to Dodfley. 
Suchcondu^ reflects honour on the London trade. 

Beiides the pieces already mentioned, Mr Keate was 
the author of many Prologues and Epilogues, fpoken 
at Mr Newcorob'9 fchool at Hackney. He adapted 
his friend Voltaire's ** Semirarois" to the dage ; but 
thiii wa« fuperfeded ii> 1777 at Drury Lane, by a. 
worthlefs tranflation of as worthlcfs an author, one Cap- 
tain Aykoogh ; but neither this nor the author are de^ 
ferving of any fiirther notice. 

We /hall conclude by obferving, that Mr KeateV 
life puffed without any viclffitudes of fortune ; he in* 
herited an ample eftate,. which he did not attempt to 
increafc othcrwife than by thofe attentions which pru- 
dence dilated in the management of it. He was ho- 
^itabk and beneficent, and poffefled the good-will of 
mankind in a very eminent degree. For the laft year 
or two, hit health vifiUy declined ; bnt on the day he 
died, it appeared to be fomewhat mended. His death 
was fttddcn, on the 27th of June 1797* He left one 
daughter, murried in 1796 to John Hcnderfon, £fq$ 



The latter 

an Example of every Chnftian Duty ;. 

The former, 

animated witli the warmed Zeal, 

regulated by the bed good fenfe, 

and both conftantly exerted 

for the Salvation of himfelf and others* 

■ Reader ! 

Soon (halt thou die alfo ; 

and as a Candidate for Immortality 

ftrike thy bread and fay. 

Let me live the life of the Righteous, 

that my laft end may be hke his. 

Trifling are the dates of Time 

where the fubjed is Eternity. 

Ere6ked 

hf thai Son, B. Kcnnicott, D. D« 

Canon of Chrift-Church, Oxford. 

** It is (aid, that when Dr Kenm'cott had taken oc 
dersy he cam0 to officiate in hi« clerical capacity in hit^ 

native 
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native town. When his father a$ clerk proceeded to 
place the furpltce on his ihoulders, a druggie enfued be* 
tween the modefty of the fon and the honeil pride of 
the parent, who infifted on paying that rcfpcS to hit 
fon which he had been accuftomed to (hew to other 
clergymen: to this filial obedience was obliged to fubroit. 
A circumftance is added, that his mother had often de- 



or the kermes*oak, which they did not fully underfiand. 
Our dyers, even at prefcnt, believe many falfe accounts 
Tcfpc^ing the dye-l^ulFs which they ufe daily." 

The ufe of kcrmcs in d} cing feems to have been con- 
tinued through every century. In the middle £gC8, as 
they are called, we meet with kermes under the name 
of vermiculus or vcrmiculum ; and on that account cloth 




clared fhe (hould never be able to fupport the joy of dyed with them was called vermicuiata. Hence the 



hearing her fon preach ; and that on her attendance at 
the church for the firft time, (he was fo overcome as to 
be taken out in a date of temporary infenfibility.'* 

KERMES (fee Coccus Jlicls^ Encycl.) has beea 
proved by Profefibr Beckmann to have been ufed as a dye 
from very r^ote antiquity. *' All the ancient Greek 
and Latin writers, he fays, agree, that kermes, called 
by the latter coccum^ perhaps alfo coccus ^ and often gra^ 
were found upon a low fhrubby tree, with prick- 



French word v^rmcily and its derivative vermiJien^ as is 
well known, had their extradion ; the latter of which 
originally fzgnified the red dye of kermes, but it is now 
ufed for any red paint, and alfo for 6 tie pounded cinna- 
bar. 

KHAS4 in Bengal, lands taken into the hands of 
government, oppofed to the management of Zemindars 
or farmers. See Zemindar in thw Sufflement, 

KHALSA,.in Bengal, fometimes with the addition 

Ij leaves, which produced acprns, and belonged to the -of Sbereefah^ the department of lacd and revecues ; the 

genus of the oak ; and there is no reafon to doubt that esc chequer. 



num* 



they mean coccum iltcis^ and that low ever green oak, 
with the prickly leaves of the holly (^^i/i/o/ti/m), which 
is called at prefent in botany quercuj ilex. This affer- 
tion appears more intitled to credit, as the ancients af- 
fign for the native country of this tree places where it 
it is dill indigenous, and produces kermes. 

^* I am inclined (continues- eur author) to believe, 
that the art of employing kermes to dye a beautiful red 
colour was difcovered in the Eall tt a very early pe- 
riod ; that it was foon fo much improved as to excel 
he Tyrian purple ; and that it contributed to 



even 



caule the proper purple > to be at length abandoned. 
From the coftly red dyes <cxtoUed fo much by the He- 
brew writers, and which,' according to the opinion of 
learned commentators, - were made from kermes, I (hall 
not venture to adduce any proofs, as I am not acquaint- 
ed with the Oriental languages to examine their ac- 
counts with accuracy ; but I have found a paffage in 
Vopifcus, which feems to render my conjeSure very 



KHERAJE, in Bengal, fignifies ftridtly the tribute 
paid by a conquered country : it is alfo ufed for reve- 
nue in general. 

KHIDMUT, • office, attendance, employment, fer- 
vice. 

KHIDMUTGAR, a waiting man. 

KHISMUT, portion or diviiion. 

KHOMAR,orCoMAa, a Zemindar's demefne land. 

KING- Post, or YLiHO^Piece^ is a piece of timber fct 
upright in the middle, between two princip^ rafters* 
and having flruts or braces^going from it to the middle 
of each rafter. See Roof, EncycL ; and Carpentry, 
SuppL 

KIPPIS (Andrew, D. D. F. R and A. S.), was 
born at Nottingham, March 28 (O. S.) 1725. His 
father, a refpe^able tradefman of that town, was de« 
fcended from the Rev. Benjamin King of Oakham, 
Rutlandfhire, an ejected minilter; and his mother, Ann 
Ryther, was the grand- daughter of the Rev. John Ry- 



probable. That author informs us, that the king of ther, who was ejc^led from the church oi Femby, ia 
PerGa fent to the Emperor Aurelian, befides other ar. the county of York. In the year 1730, he loft his 
tides of great value, fome woollen cloth, which was of father, and went to refide with his grandfather, An- 



a much coftlier and brighter purple colour than any 
that had been ever feen in the Roman empire, and, in 
comparifon of which, all the other purple cloth worn 
by the Emperor and the ladies of the court appeared 
dull and faded. In my opinion, this cloth, which was 
of a beautiful purple red colour, was not dyed with the 
liquor of the murex, but with kermes. 1 his idea was 
indeed not hkely to occur to the Romans, who were 
acquainted only with the pUfple of the murex, and who 
had lefs experience in the arts in general than in that 
of robbing and plundering, or who, at any rate, in that 
rcfpeft were inferior to the Orientals. The Roman 
emperors cauftd this fuppofed purple to be fought for 
in India by the moft experienced dyers; who, not be- 
ing able to find it, returned with a vague report that 
^hc admired Perfian purple was produced by the plant 
fandix. I am well aware, that fome commentators 
have fuppofed that the fandix w^as our madder. He- 
fychius, however, fays, very confidently, that \\\tfan 



drew Kippis of Seaford in Lincolnihire. He received 
l\is claflical education at the grammar fchool in that 
town ; but what contributed moll to his future emi- 
nence, was the friend fliip of the Rev. Mr Merrival, 
who was equalled by few of his contemporaries in vari- 
ous branches of learning, particularly in his acquaint- 
ance with the clailics, his knowledge of ancient and 
modern hidory, and his refined ta(le in the belles lettres. 
Dr Kippis frequently faid, that it was impoffible for 
him to expi^efs his obligations to this friend of his 
youth. In 1741 he removed to Northampton, and 
commenced his academical duJtes under Dr Doddridge. 
After a refidence of five years at the academy, he was 
invited by feveral congregations to become their mini- 
fter. Though he was prcCed to fettle at Dorchefter, 
and had been chofcn their miniiler, he gave the prefe- 
rence to an invitation from Bolton in Lincolnfhire, 
where he went to refide in September 1746. Here he 
continued four years $ and in November 1750^ accepts 



dix is not a plant, but a kind of fhrubby tree, which red the«pRfloral charge of a congrei^ation at Dorking in 

^yitlds a ciye like the forfw/. The Roman dyers, per- Suiry. The • congregation meeting in Princes- it reet 

iiaps prejudiced in favour of the murex, made that only Weftminfter, hiving been without a miniftcr about two 

the ohjcA of their fearch ; and their laboilr proving . years, he was choLen, in June 1753, to fucceed the 

4iuitl€fs, they might have heard fomcthing of kermes, .Rev. Dr Obadiah Hughes. On the 21 (I of Septem- 

ber 
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Kii>pi8. ber following, he married, at Boflon, Mifa Elizabeth of the philofophcr, ftatefiiian, poet, . fcholar, and dU K^i. 
Bott, one of the daughters q£ Mr Ifaac Bott» a mer- vine, are ilroogly difpUyed, and univerfally acknov^- 
cliant of that place ; and in the month of Odober fix* ledged. His ilyle, forsied on the models of* Sir Wil- 
ed his relidence in Wcftminfler. In June 1767, he re- Ham Temple and the clafiical Addiibn, is remarkable 
ceived the degree of D. D. from the univertity of K- for Its pcilpicuity, elegance, and purity ; and gives a 
dinburgh, on the uufoHcitcfd recommendation of the peculiar lu^.re to the rich Itores of knowledge treafured 
late learned Proftflbr Robertfon. He was elected a- in the volumes now publiflied. This work has given 
' member of the Society ol Antiquaries on the 19th of him a high rank among the literati of bia country, and 
March 177.8 ; and on the 17th of June 1779, he was will carry down his name with diiiinguifhed reputation 
chofen a Fellow of the Royal Society. In both Societies to pofterity. He died on the 8th Odober 1795. 
he had the honour of being in the council two years. KOL-Qu all, the Abyfilnian name of a tree, which 

Dr Kippis was cnMnenily diilinguilhed for the vir- fomc botamSs have fuppofed to be the Euphorbia 
tnes and accomplifhmcnts which form the chief orna- Officiuarum of Linnaeus. Mr Bruce, who gives the 

mentd of private life. . With a fuavity of manners and ^ only defcription of the Kol-quall that we have feen, is 
urbanity of behaviour peculiarly attractive, he united of a different opinion : for which he afligns two rcafons; 
^ that knowledge of men and books which rendered his the firA. is, that the flower, which he fays is rofaceeus, 
convtrfation uncommoHly entertaining and in(iru6^ive is compofed of feveral petah, and is not companiform ; 
to the circle of his acquaintacce and friends. As a mi- and the fccond, that it produces no fort of gum, either 
Diiler, he was not Itfs eminent for his profound acquaint* fpontaneonfly or upon inciHon. We mull acknow* 
ance with^every bianch of theology than for the happy ledge, that we entertain fome doubts whether our .au« 
manner in which he applied it to the improvement of thor was at due pains to afcertain this fad ; and thefe 
thofe who attended his miniflry. His fermons were re« doubts are fuggefled by his own hiftory of the tree, 
markable for perfpicuity, elegance, and energy \ and His defcription is not very perfpicuous, and therefore, 

his elocution was unaiFcCied and very impreflive, parti- left we ihould mifrepiefent his meaning, we ihall give 

cularly at the clofe of his difcourfts. But the fuperior it in his own words : 

powers and ^vigour of mind which he derived from na- '* The firil thing that prefented itfeif was the firfi 

ture, and which he had cultivated with unremitting d\» (hoot of this extraordinary tree. It was a (ingle flalk, 

ligence and peculiar fuccefs, were not to be confined to about ilx inches meafured acrofs, in eight divi(ion8, re- 

the narrow limits of private life and the duties of the gularly and beautifully fcoUoped and rounded at the 

paftoral charge, however important ; they were defign- top, joining in the centre at three feet and a half high. 

ed for more extenfive and important fervices to his Upon the outiide of thefe fcoUops were a fort of eyes 

country and to mankind. The intereils of literature, or fmall knots, out of every one of which came (ive 

fcience, and religion, have received from the exertion of horns, four on the (iderand one in the centre, fcarce 

his talents as a writer the moft e(rential advantages, half an inch long, fragil, and of no refUlance,' but ex« 

His firll efforts in literature were made in the Gentle- ceedingly (harp and pointed. Its next process is to put 

man's Magazine, a periodical publication called the Li- out a branch from the (irft or fecond fcollop near the top^ 

brary, and the Monthly Review ; to each of which he others fucceed from all diredtions; and this (lalk, which 

contributed many important articles, efpecially in the is foft and fucculeut, of the conlillence of chealoe, turns 

hiftorical and philological departments of the lail. He by degrees hard and ligneous, and after a few years, by 

was the author of three important traces, viz *' A Vin- multiplying its branches, aifumes the form of a tree, the 

dication of the Protcftant Diffcnting Minifters, &c.'* lowerpart of which is wood,, the upper part, which is fuc- 

" Obfervaiions on the late Contefts in the Royal So- culcnt, has no leaves ; thefe are fupplied by the fluted> 

clety ;" and "Con fide rations on the Treaty with Ame- fcolloped, ferrated, thorny lides of its branches. Upon 

rica, &c." \\\a improved cditiorv of Dr Doddridge's the upper extremity of thefe branches grow its flowers, 

Leftures i« a work of great value ; and " The Hlftory- which are of a golden colour, rofaccous, and formed of 

of Knowledge, I^earning, and Talle, in Great Britain," five round or almod oval petala ; this is fiicceeded by 

prefixed to the New Annual Regifler, merits, and has a triangular fruit, (irll of a light green with a (light caft 

received, the approbation of the public. He publifhed of red, then turning to a deep crimfbn, with (Ireaks of 

at different times feveral (ingle fermons ; among which> white both at top and bottom. In the in Ode it is di- 

that on the death of his fiitnd \hi Rev. Mr Laugher, -vidcd into three cells, with a feed in each of them ; the 

is intitled to very high praife. Tlic greater part of cells are of a greeniih white, the feed round, and with 

theife he republidied, with other pradical difcourfes, in no degree of humidity or nr>oi(lure about it ; yet the 

the year 1794 : but the work which, next to the ituu- green* leaves contain a quantity of blui(h watery milk 

dies immediately connected with his of&ce as a Chri- almoll incredible. 

ilian minifter, engaged his principal attention, and byt '' Upon cutting two of the Aneft branches of a tree 

which he has long been diftinguiihed, is, the improved in its full vigour, a quantity of this ilTued out, which I 

edition of the ** Biograpbia Britatinica." In this gre^t cannot compute to be lefs than four Engli(h galtons ; 

national publication, the comprehenfivenefs and powers and this was fo exceedingly cauilic, that though I wafh« 

of his mind, the corre6tnefs of his judgment, the va(k ed the'fabre that cut it immediately, the (lain has not 

extent of his information, his indefatigable refearches yet left it. 

and unremitting, afitduity, his peculiar talent of appre '* When the tree grows old, the branches wither, • 

ciating the merits, and analyzing the labours of the and, in place of milk,' the inlide appears to be full of 

moft eminent writers, and his un/haken integrity, unbi- powder, which is fo pungent, that the fmall dull which 

affed fidelity^ and impartial deciHoa on the chara6ler9 I drew upon &iiking a withered branch, fcej^^eH to- 



2 



threateiY 






KOR ts6] KOR 

"Koent, tbreaten to make mt for eze to death, and the touching pnndpil objeA of genend coriofity waa hia perfon. Kmqc». 

Korifluat. ^f ^1^^ jqIy^ jffi^i^ ,|,y fingers excoriated them as if fcald- .They feemed- as if they woold never be Oatiaiied with 

cd with boOing water ; yet I eveiy where obferved the looking at hisdrefs. They pnlted off hia hat, that they 

wood-pecker piercing the rotten branches with its beak, might the better examine his hair and hia beard, which 

and eating the infe^bs, without any impreifion upon its were bng. They cren half unbuttonad his clothes ; 

oUiadory nerves.'^ and forprrfed to fee his (kin white, each felt it, as if 

If what is milk in a young tree be a dry powder in defirous to afcertain that what they faw was real. 
-one that is old, is it not probable that the niilk might This comedy <oadnued till the evening ; and at 

by evaporation be reduced to the confiftence of gum, length, when the monunt of feparatioa arrived, M.Vail- 

and that the kol qnall may be at moft but a variety of hot caufed to be hinted to the whole company, that if, 

the euphorbia qffidnarvm ? From our aathor*e obler- two hours after fan rife next morning, they (hould not 

vatiou, the kol- quail appeared to thrive bcfl on poor, be agreed rcfpe£king the choice of a chief, he would 

fandy, ftony earth, at no great diftance from the i'ea. immediately ieavc them. He added, however, that if. 

The Abyfliiiians employ the milky juice in tanning to on the other hand, they came and prefented to him a 

take off the hair from the fkins, and they make no o- chief, de^ed by general confent, he would then load 

ther ufe whatever of the tree. them all with prefents, and beftow on him a diftin^ioA 

KOONA, a fpecies ofEcniTcs (for which fee En- which would raife him above all his equals, and render 
cyci,)^ very <romrnoti in the woods of North Africa, the horde one of the moft celebrated in the whole conn- 
It is a (hrub, of which the leaves, when boiled with a try. *' But what was my furprile (fays he) when I 
fmall quantity of vrater, yield a thick black juice, into learned the fame evening, that on my head the burden 
which the negroes dip a cotton thread. This thread of the crown was depofedP' He acquiefccd, however; 
they fatten round the iron of their arrows, in fuch a affuring them, that if they would promife to be obe* 
manner that it is almod impoffible to extras the arrow dient* he would give • them the only diief worthy of 
when it has funk beyond the barbs, without leaving the ruling them, and of making them happy, 
iron and the poifoncd thread in the wound. The poi- By his interpreters he had learned, that the choice 
fon of the koona \% faid to be very deadly. — Park's of the majority leaned towrards one Haripa, a man 
Travels. about 40 years of age ; tall, well made, excecdirgly 

KORAQUAS, a tribe of Hottentots inhabiting a Arong, and confequenily formed by nature for ruling 

•didriA of South Africa, which M. Vaillant pieces on the the feeble multitude. He therefore named Haripa chief; 

confines of the Ktmiqu8cotmtry(SeeNiMi<^y AS, Sufip/.), and the people appearing to approve of his choice, he 

When our author vifitfd them, the whole tribe was affem- comnranded filence, and caufing the new monarch to ap- 

bK;d for the election of a chief: and not agreeing among proach, placed on his liead, with great folenanity , a Dutch 

themfelvcs, fome blood had been (bed, and much more gprenadier cap, of which the copperplate on the front waa 

would have been fhed, had they not unanimonOy made ornamented with the arms of Holland. This fymbol, ^ 

choice of him. When he firfl joined them, the whole iVs* a lion rampant, having in one of his fore-paws fe- 

horde paid attention to nothing but their quarrel. To fee ven arrows, and in the other a naked (abre, could not 

their warmth, one tnight have fuppofed that their elec- fail to pleafe the favages, ai it exhibited a reprdenta- 

tion vras a matter of importance to the whole world, tion cf the weapons peculiar to them, and of the tnoh 

and that the fate of mankind was about to depepd on formidable animal of their country. ' They teftified 

their chief. All fpoke at the fame time ; each endea- their admiration in the nooft expreilive manner ; and 

5roured to drown his neighbour's voice by his own ; their imagined that, fuperior to kings, the white roan during 

eyes fparkled with fury ; and amidffc this cotjfufion, the night had by magic made this crown, merely to 

while they threatened each other in turns, the rKnfe adorn their chief, and to afford them pleafure. Vatl- 

they made became truly dreadful. lant then afitxed to the ikin, which formed Haripa'a 

Unarmed, and without any precaution, thongh fur- drefs, fcveral rows of glafs beads ; gave him a girdle 

rounded by this enraged multitude, our author walked made of a firing of very large ones ; ornamented his 

calmly along in the niidft of them ; and when he reach- arms with tin bracdcts, and fufpended from his neck a 

ed the kraal, he ordered his tent to be immediately fmall padlock, fhaped like a butterfly, the key of which 

formed, as if he had been furrounded by frierids and re- had been loft. Such padlocks, made in the form of 

hiions. This appearance, raifed fuddcnly, and as if by animab Of every kind, are very common at the Cape, 

magic, before the eyes of the horde, with his fufecs, They come from China ; and are brought to Africa by 
hoH'es, and teut, objeds which were all new to them, the captains of the Company's (hips which trade in the 
filled them with admiration. Men, women, and chil- Indian fcas. 

<lren, motionlefs, and with their niouths wide open, all During the ceremony of inflallation, the whole horde, 

^ood looking at them with profound f!lence» Anger, dumb and motionlefs through admiration, fceoMd loft 
hatred, and every violent pafBon, feemcd by their conn* in ecftacy. Haripa himfelt, though highly ^ gratified, 

tenances to be extinguifhed, and to have given place to did not dare to make the leaft movement, and obferved 
more tranquil emotionb, to ignorant furprife, and ftu- a gravity altogether rifible. When the inaugutation 
pid aftonifhment. Infancy is naturally curious ; it is was finifhed, and he was completely dreffed, our aothop 
ftruck with every thing it fees ; and the favage, in this prefented htm with a mirror, that he might enjoy the 
rtfpcd, is only a grown-up child. As thele favages fatisfa^ion of furveying his own figure. He theafhew- 
feemed to wifh that he would permit them to examine ed him to the people, who exprefled their joy by flioota 
more dofely whatever exoited their admiration, he rea- and applaufes without end. 

dily condcfcended to gratify their defire. They ap- ** Ye honeft hearts (fays M. Vaillant), who perufe 

proached, furvcyed, and handlled every thing. But the this account, behold what it coft me to reftore peace 

I among 
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X»r«qii».am(mg^tfiriii4tt tribe, and to ptvfoittlieml^^ untsof the &iie horde ftnugcm to futh othof, nmi Xritet* 

' iBg eacb other !" Fitmi thi» moment^ ODocofd was re- gives thtnt a notkj t^qiearaBwr^ at* i£ thtji woe dfcdhi ^^^ 

^ablMhed } uoivcrfal jay prevailed chroagh tke herds ; tor a mafeucnlde* 

^and they inftantlf be|pm thetr daaotags, which continti* KRISHNA or Cai^tar^t is aa cafletn^trvcrof ooop 

<«d for three dayi and three ntghti without iatermtfiioa. ikkrabte m^piitiide» which ta Teif little hnawa. m £«• 

'They kiBed for this MhrtX fcvctal &€ fheept and even rofie We hare the foUowiog^ accoufiit of k, aod- iftt 

^tWDooBee; aa cxtraordiaary aod tmly aftonilhtngr mag* trihatafy waten^ and tike countnei throaglfe which ^ 

*iiificeiice aiBOOg a people who» when they bar^ one ftiwa, in Mr Pennant's View oi HinduAan : • 

««f their danghteit far a cow^ think they have made an ** Frocv Gaog^atam,. on the norlhcrB aioodk of the 

«cxccfieBt faai^ain. FcnnaiV the bod rsna due north as far as MattapiMi^ 

Our waAmf wiiUng to ptivdiafir fame osew for hia when it farrna a ftrong* evnre toiaaad the eaftf thepoiat 

"w^Pgoos^ bought them at the pciee of a naii the ox ; oli wiacfa ia one ide o€ the great river Cnfna» in about 

and tbofe whir had the good fovmme to make fheh an Int. 1 5^ 45'. Its Dekav' which vinda roimd aa far as 

exchange were highly fiitisficd with their bargain. Natia Mifnlipaiamy. is not cofrfitkrabfe. This river annusdly 

add fmall bits of rron were indeed of real value to them, overftawa a taft tra& of country, like the Indns. 00 the 

to point the arrows and allageys with 'which they (hot weftem fide of this empire^ and like aU the other great 

the antefopcs that abound in thdr countty, and cdnfti* nvers on this exteafive coa^. The Ceiiha rilea fpom 

late much of their food* Lihe other favages, the Ko» the Ibat of the weftem GhautF, and aot asoEe than 45 

laqnas were ready to piKer, and appmpriate . to their miles from Sessemdrug^ on. the weftem coafL There is 

own life whatever they found p1eafing« or fuited to another braneh to the eaft, that rifts ftsU n&ore rustheif* 

their parpofiea. They attempted to carry away fosne ly. On that fids is Sattara^ a ilrang fortrefs, the capi- 

df our author's effe^Sy even beibrt his.^ce ; and to tad of the Mahiatta ftate in the time of the rajahs of 

prevent their rapacity, he was oblieed cither to watch SivajiV raee. It was taken by him in 1675, aadfonnd 
ever, or to depofit them- in feme pnce of fafety. ' to be the dcpofitory of tonnenfe treafure; at thai time 

I'hc Koraquas are rnach taller than the .Hottentots if belonged to the king of Vijapnr : h was afterameda 

of the colonies^ though they appeared evidently to be oCcd by the Mahealtas aa the kxlgattnl of their riches, 

defended ftora the &me race« having the fame language and aifo as a retreat for the more dsfencdeft iahabttaata 

andcttftoma with tiseir ncighboars- the Nimiq^tas (fee of Puna, and other open townft, in tiane of potent iova- 

that article), who are certainly of Hottentot cxtvaAioo. fioaa. 

Aa the e ac cfiv e dryncfii of the country renders *^ The rrser eontiniies defoending to the eaft* In 

fpqaga very rare, the Koraquaa would be imable to iu* laeiiude 17* is Meriteh, a (Irong tottrefs, wkh a J^gm 

habit it, had thfy not fisond the means of remedying hirdar tefriuay, conquered fcom its owner by Hyder. 

this fcardty of water. For this purpoie they dig ia In lat. 16*45', ^ ^xnaH rirer dilcharges itfelf into thr 

the earth a kind of eiftems or. ratncr wefls, to which Crilaa from the north. It wbidd not be vi^rth men- 

they defeend gradually by ftcps ; sind thefe people are tioning, but that Panaela, a fortrcfs of vaft ftrength,. 

the oidy Aliicsn nation among whom our author ever aras made by Sumbaji, the profligate fan of Sivaji, hia 

found the fame mark of induftry. refidenee juft before his iurprifal in 1689, betrayed b)^ 

As their weBs dways contain little water, and as Cablis Khan, the vile inftrument of his pleafures, cor« 

none isto be loft, they take care to fecure it even from rupted by Aurengzebe. His < extravagant love of wo<* 

the birds, by clo&ng op the mouth of the hole with men brought on him ruin. Informed' by Cablis that a 

ftoocs aad the branches of trees ; lb that, unlefs one Hindu of rank and great beauty was on the road to be 

knows the Ipot, it is impoffible to find it. They go ddtvered by her parents to tier, hufiaand, according to 

idown into it every ,day, to fetch up as much water the cuftom of the Hindus, he inftantly put himfelf at 

as noay be neccibry jbr the confomption of thdr people the head of a fmall body of horfe to carry off the priae, 

and cattle. They draw it in a kind of velTels aoAde of and ordered Cablis to follow at a diftance for his pro« 

hoUowed wood, and pour it iafto the fkins of buffaloes teuton, in cafe of aocidencs in that hoftik time. The 

or ghaffies, placed in a concave ficMm on the ground to traitor had given no^e to Auichgzefae of this expedU 

liold it ; but they diftr9>uto it urith the utmoft parfi. tion, vrho, iimdinff a body of cavalry, furprifed Sumbuji 

asoay, and never draw onie than they abfolutely have juft as he had di^evfed the nuptial proceffion. 

^ocafion for. i <* Into the north fide of die CrilJM, in lat» 16° ao', 

NotunthdUeding this ftri^ economy, the wdb often falls the great river Biima, after a courfeof 350 miles. It 

becoaw dry ; and 'in that caie the horde is obliged to rtCea at the head of the weftem Ghauts, pandld to Chaul 

remove *to fome other place. Amons all the weftem in the Coacan, aad not ahpoe 50 mrlca from the iea. It 

tribes, tfaercfere, there are none who lead fo- wmidering defecads rapidly towards the fouch-eaft. In lat. 1 7^ 4c/ 

a life aa the Koraquas : the confcqucncc of which is, it receives a fmall river from the weft, on the fouthem 

that, as they often change their abode, and acquire new banks of which ftanda Vijapar, the capital of the fa» 

neighbours, they nraft, in fome mcafure, adopt the cul^ moos kii^dom of the fame name, now poifeffed by the 

toms of the nations near which they fix their scfideace. Makvattas, hut onoe governed by iu own monarchs, tiU 

Soase tribes of them gieafe thenfeWealike the Hoateu- conquered by Aurengzebe in i6i^6. It was of great 

tots ; while otheia tattoo their face,, breaft, and arma, extott, and reached to the weftem fea, where it poffeC- 

after the mamier of the Caffres. It is, however, to be fed the ports of Dabul, Vingoda, and Casapatan. 

reamrked, that the.fiune ooIout is not employed by ail ** The capital Vinpnr is fome leagues ia cticuit, leat- 

the Koraqnaa ) each has his own, aecordiiig as caprice ed in a fine but naked country, well watered. It makes 

may dirc^ him in his choioe, and it veoerally varies a finjgular appearance ftom an ac^acent eminence, filled 

every day ; which renders, aa one aoay lay, the inhabU widiy numbers of ftnaU domes, and one of a majeftic 

Su PPL. Vol. IL Parti. H fixe. 
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Kriflin*) fize. It was oDce a city of great fplendour, and filled furet uai that it ta .very freqoent in all- the countriei Kw%, 

^^^^ with patacea; mofqaetf maufbieoma, and pnbiie aad pri- where tiiere is fpokl. ** It ia'(fa7ii he) what na^uralifta ^«»'- 

Tate buildings of gp'eat magnificeDce i many of them are call a Corailodindram^ probably from the colour <^ its 

fallen to niin, and give melancholy proo& of itt former flowers or of its fruity both equal- to colonr to coral. Its 

fplendour. I fhall not attempt to detail them, llie pa- fruit is a red bcaiiy with a bbck fpot m the mid(tte of 

laces of the kings, and accommodations for their atten- it, which is indofad in a round cipfola or coverings of 

dants, were within a Tail fort, furrotmded with a ditch a woody nature, ^ery tough and haid. This beaniieemB 

lOO yards wide ; the depth appeared to be great, bat to have been in the eariieft ages uled>for a weight of 

is now filled with rubbifh : within the fort is ihe ctta- gold among the Shangalbr aod^ where that metal is 

del. Tavernier fays, that the great ditch was filled found, all over Africa ; and by repeated experiments, I 

with crocodileft, by way of garrifon, to prevent all ac* have found that> from the time of ita bei^g g^athcred, it 

cefs by water. Lieutenant Moor has his doubts about varies very little in weight, and may perhaps have been 

this, imagining that there never vras any water in this the very bett choice that therefore could have beenmade 

fofs. I'hat fuch garrifons- have extfted I doubt not. between the ccUe^ors aad buyers of-gokL 
I have <read in Purchas, that in Pegu the foffeii of for* ** I have faid this tree is called kuara, which ^pnfiH 

tified places were docked with thpfe tremendous ant' the fun. The bean is called carai^ from which is de* 

mala, not only to keep out enemies, bat to prevent dc- rived tlie manner of efteemiog gold as fb many carata 

fertion This pradice has certainly been of great anti- fine. From the gold country in Africa it pafied to In* 

quity in fome parts of India : Pliny mentions it as ufed dia, aad there came to be the weight of precious ftones, 

in a fair city of the Horatse, a people I cannot trace. efpecially diamonds ; lo that to this diay in India we 

** The Crifna, above and below its confiua with the hear it oanunonly fpc^en of gold or diamonds, that 

Bima, is fordable ; arid a few miles below its channel is they are of To many carats fine or wetgbtl I havefeen 

600 yards wide, made horrid with the number and theie beans likewife from the Weill* Indian iflanda. 

rudenefs of the varioufly formed rocks, which are never They are jnfl the fame fise, but, as far aa I know, are 

covered but in the rainy feafon. not yet a4>plied to any ufe there/' 

*^ The Tungbuddra is another vaft brandi of the This is a very different account of the origin of the 

Cnfna. It falls into it in lat. t6> 25% and originates term CAaar from what we have given in the Emeydo* 

extremely fouth, from a doubtful fountain. Towarda p^fdia ; but the reader will judge for himftlf between 

its lower part it divides into three or four fmall the two. 

branches, which rife remote from each other ; the mofk KUMI, the name of an iOand between Japan and 

fouthern is the Cuiga Narr^s country ; the moft north-' China, of which Feroufe writes in the following terms: 

ern from the head of the Ghauts oppofite to Onor, and ** On the 5 th of May, at one o'clock in the morning, 

fcarcely 20 miles from the fea. What mufl give this we made an ifland, which bore north north eatl of us ; 

river great celebrity, is its having had on its banks, in we pafTed the reft of the night, fhmding off and on, un- 

lat. 15^ 22', the fplendtd city of Vijanagar. Feriftita der an eafy fail, and at day-break I fliaped my coucfe fo 

fays, that it was founded in 1344 by BelaJdeo king of as to run along the weft coaft of this ifbnd, at the di- 

the Carnatic, which in thofe days included the whole ftance of half a league. We founded feveral fimes 

peninfula. It was vifited by Cscfar Frederick a Vene« without .finding bottom. We were foon fattsfied that 

tian traveller, in I565,^nd found defer ted and ruinous, this ifland was inhabited, for we faw fires i» feveral 

having been facked by four con{ederated Mahomedan places, and herds of oxen grazing on the fca-(hore. 

princes two years before, on which its monarch had re- When we had doubled its weft point, which is the moft 

tired to Penuconda. Frederick fays that its circumfe- beautiful and heft inhabited fide, feveral canoes pnt off 

rence was 24 miles. Mr Rennel has given us a view of from the fticre in order to oblerve us. They fecmed to 

its prefect tlate from Lieutenant £mltt, who vifited it be extremely in fear of us ; their curiofity^caufed than 

in 1 792. " to advance within muiket fhot, and tlieir diftruft made 

** The ruins of Vijanagar are in the little Sircar of them immediately flee away with fpeed. Our flioots, 

Anr-gundi, which does not extend above 20 miles a* geftures, figns of peace, and the fight of fome ftufiii, at 

round this vaft city. It is very fingular, that that little length determined two of the caitoes to come along^dc 

Sircar is now poffeffed by a lineal defcendant of Kama of us. I made each of them a prefent of a piece of 

Kaj£(h, the laft great monarch of Vijanagar, and its at- nankeen and forae medals. It was evident that thefc 

tendant nations Canarineand Malabar, united 700 years' iflandcrs had not left the coaft with any intention of 

before« under the rule of Crifiia Deva. Tippu wilhed trafficking with us, for they had nothing to offer in ex* 

to referve this little trad to himfelf, for the iistisfadion change for our prefents; they or^y vfaftened to a rope 

of generoufty reftoring to the defcendant the fmall re«- a bucket of frefti water, making figns to us, that they 

lique of the great empire of his anceftors. He b de- ftill thought^ thcmfdves in our debt, but that they were 

nied the title of Rajah, ioftead of which he has the di- going aftiore to fetch provifion, wbieh they expreiied 

minutive Rail beftowed on him. This is fuitable to his by putting their hand into their mouth. Before coming 

revenues, which do not exceed two lacs of rupees, or alongfide the frigate, they phced their hands upoit 

2S%ozo fer annum f with the empty regality of a mint their breaft, and raifed their arms towards the^: 

at Anagoodi.'' In the remainder of its courfe theCrif*- thefe*gefturea were repeated by us, and then, they re»- 

na offers nothing reouvkable. ^ folved to covnt 00 board ; but it was with a #ant of 

KUARA, is a beautiful tree, which grows in the confidence, which was ftrongly expreiied in their coun- 

fouth and fouth-weft parts of Abyffinia. With the tenance during the whole time. 'I'hey neverthdefs in^ 

ebony it is almoft the only wood of the province, of vted us. Co approach the land, giving us to undcrftand^ 

Kuara, of. which it bears the name ; but Itdbr Bcuce at" that we fhoiAd there want for nothing. Thefe iiUndera 

arc 
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Kum^, are neither Japtncfc nor Cf]iriele» but, iiUute between 
*^"*^** thtfc two empires, they feeiii to partake of both people. 
Their covering wai a (hi rt and a pair of cotton drawees. 
Their hair, tucked up on the crown of the head, was 
relied round a needle, Which feemed to us to be gold t 
each of them had^a dagger,, the handle of which was 
gold aHbs Their canoes were made out of hollowed 
trees, tuid they managed them ▼ery indifierently» I 
•could have wtihed to land upon this ifland, but as we 
had brought the fhip to, in order to wait for thefe ca- 
noes, and as the current fet to. the northward with ex« 
treme rapidity, we 4iad drifted a great way to keward, 
and our eflbrts' to reach it would pcthaps have been in 
vain : befides, we had not a moment to lofe, and it was 
of the higheft importance to na to get out of the Japan 
feas before the month -of June $ a period of ftorms and 
hurricanes, which render thefe feas the moft dangerous 
in the whole world. 

'< It is dear, that veftls which might be in want 
would readily prpvide tbemfelves with proyifion, wood» 
and water, in this ifland, and perhaps even carry on a 
little trade $ but as it is not more than three or four 
leagues in circumference, there is no ^eat probability 
that its population exceeds four or five hundred perfons; 
and a few gold needles are not of themfelves a proof of 
wealth." Our author, hj ebfervation, found the lati- 
tude of Kumi to be 2^^ 33' north ; its bngitude 120^ 
56' eaft from Paris* 

KURILES, arc a dufter of iflands, of which fome 
account has been gi?en under the word Kuril, in the 
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Eficyclop^Jia, In addition to that article, the follow- 
ing particulars are worthy of notice : Of the 2 1 iflands 
belongtng to RufiRa, whidi are diftinguifhed from each 
other, not by names, but b)^ numbei-s, four only are 
inhabited, viz. thofe which are called tlie firft, the fe« 
cond, the thirteenth, and the fourteenth. The bft two 
may indeed be counted only as one, becaufe t(ie inkabi* 
tants all pafs the wnnter upon N'^ 14, and return to 
N° 1 3 to pais the funimer months. The others are en- 
tirely uninhabited, die tflanders only landing there oq- 
caiionally from their canoes for the fake of hunting 
foxes and otters. Several of thefe laii mentioned Iflands 
lire no better than large rocks, and there is not a tree 
on any one of them. The currents are very violent be- 
tween-, the iflands, particularly at the entrance of the 
channels, feveral of which are block^ up by rocks on 
a level with the fea. '^I'he population of the four inha- 
bited iflands amounts at molt to 1400 fouls. .The in- 
habitants are very hairy, wear long beards, and live en- 
tirely upon feals, fifli, and the produce of the xhace. 
When vifited by M. Peroufe, they had juft been exemp. 
ted for ten years from the tribute ufually paid to Ruf- 
iia, becaufe the number of otters on their iflands is verv 
much diminiflied. Thefe ^oor people are good, hofpi- ' 
table, and docile, and have all embraced, the Chriftian 
religion. The more fouthem and independant iflanders 
fometimes pafs in canoes the channels that feparate them 
froih the Ruffian Kuriles, in order to give fome of the' 
conunodities of Japan in excbange'for peltries. 
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Libdaffcba, T ABD ASSEBA, a tribe of favage Arabs who in- 
i-»bora. JLi habit the de&rt of Sahara in Africa. They are 
" the moft powerful of all thofe bribes except the Ouade- 
lims ; and they refemble thefe- fo much in every thing, 
that we ihall give an account of the manners t>f both 
under the title Ouadelims, and of their country under 
that of Sahara. 

LABORATORY, is an apparatus fo neceflary to 
the chemift, that every contrivance to render it more 
convenient, or to Icffcn the expence of it, muft contri- 
bute greatly to the advancement of fcience. The abi- 
lities of Morveau alias Guyton^ and the fuccefs with 
which he has profecuted the ftudy of chemiftry, are 
well known ; and therefore his difierent methods of 
faving time and expence ' in making chemical experi- 
ments muft be worthy of the notice of younger chemifts. 
In the fecond volume of the Memoirs of the Ancient 
Academy of Dijon, we have a defcription by him of a 
box containing a kind of portable laboratory, compofed 
of a lamp with three wicks, difpofed in the figure of an 
equilateral triangle, to form an internal current of aif, 
with fupports for the tiifferent veflels of digeftion, dfftil- 
latfon, evaporation, Sec. He made a folution offllver 
with conmion aqua fottis and the metal in an alloyed 
ilate, which anfwered very well as a re-agent, without 
having occafion for any other utenGIs but this box and 
apothecary's phials, which are every' where to be found. 



ThiV apparatus, however, waa confined in its-apphca- 
tfon, and he foon thought of improving it. He con- 
ftru^ed a lamp, on the prindples of Argand, with three 
concentric circular wicks, each having an interior and 
exterior current of air. The eflFe6l furpafled his expec- 
tations with regard to the intenfity of the heat ; but it 
was difficult to prevent the deftr^i^ion of the hard folder 
round the wicks ; and the glafs retorts were frequently 
mdted at the bottom, and disfigured. It was attended 
with other inconveniences, and the quantity of oil con- 
fumed was great. 

A (hort time afterwards, it occurred him to fubflt- 
. tute, inftead of the glafs chimney <^ Argand's lamp, a 
cylinder of copper vriijx an indented part or ledge a few 
millimetres (fee Revolution, EncytL n** 183.) above 
the flame, to perform the office of the indented chimhey 
of glafs, and by that means to render it praflicable to 
raife the wick to a certain height without fmoaking. 
This cylinder has three branches like a chaffing-difh. 
By this apparatus two or three decilitres of water 
(ebout half an Englifh wine pint) may be brought to 
' bbil in a copper or glafs veffd in about Ax 6r fevtn mi- 
■ nutes. It has ferved for a number of operations ; but 
it was not till after he had obferved the degree of heat 
obtained from the lamp in its ordinary ftate, and parti- 
cularly fince he had fubftituted inflead of the metallic 
tube a chimney of gla£i cut off at the length of three 

H 2 centimetres 
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cm dm gtr e t (rttlier imire than one Bei^iili hA) thorc iUle m ^iri»m k fa iilcd ior fltoniattioD | BBd ^ mifiag Ukor 

tlic contrtdkm« that he perceived «ll the advetitagcv it «od lowemng either the ring which fuppoitv the veSkH^ ^' 

wisoipable of afibrding; and that bynieana of « noive* or the tiodj of the lamp if the «e&4f he fiied* in" ^^ 

^Ue fupport for the reception of the different reflek, coflamuniGatioa vrith othen, he graduates the heat at 

which may he fixed at plcafttre by a thuanh-fcrew, this pleaAirc. VisMar dittils without ioterrtf^tion at a-f 

laaop fiimacey at the iaase tioK that it gitea light, and aaehea £n^hft lrM» the appcr tenniimtion^ihe ohim- 

confequently without any additional eapencey jnay wit^ ney, th«t aa to 6iy, yf inohos EogJifb in»m the fiame. 

facility be med for aloMHi ewiry «n€ df the -operatioaa Water m otade ta boil in •eij^ nwrMlfw, at the faoie 

of chaniftTy ( Tuch as digeftions, Mutionsy cryfUUim- height* ia a gkfr ve§A coatainii^ aae wine pint Engliih, 

tions, concentrations ; the redificaiion of acids.; diftitta- aad is oniCorady nMintaiard at ahe diftane^^f 8y inchea 

taons on the faad-bach» or hy ahe nahed Ak ; inoiaea^ ivaoa ihe iia«e. 

dons of -^ aMift refraftory vefidaes ; analyfcs with the ** I aiaft not in thia place (iaps-onr author) oaiit to 
pneumatic appaf«tus,-or of minenda by die frhne fttfioi|» aiealion a flight ohfewafian which this -proceis has af* 
Ac "I hare not ((ays he) hidierto met with any «ac^ iopded* <bcamie it may lead to nfcful applicalioosv and 
<ion but for -complete -vitnfications andcupellations ; for •tends to .point -oat one great adaanaage «f chia ineih<id 
•even the diftiUations 'to dryncfs may be periornmd with of operating ; namd^, that an ininity lof oirramftaaoea 
ibme pTccautioawy'fudi as that of transferring (be mallttr jaay be peroeivedt which might not et en be Airfpiy^kd 
•into a fmali retort blown by the enaaellerfs laaipt and when the whole procrfs is canied on within a iumaoe^ 
■placing its bottom on a little fead-baih in a thin metal- 1 ha«c<remai4Bed, as-did likewiie fei«rtl of my colleagues 
lie difh/' The iitppert here mentioned is fimply a cop- who were then paefent* that a column ^f buhbies coo- 
per rirg e^ht centimetres (jvij inch.) in diameter, .fiantly rofe feoma fixed ^nt of the retorit on one &de 
which is ratted or lowered by {Udii^ on^a ftem of the ^ the bottom. We were lof opinion^ ithat Caane paiti- 
^farae metal. Nothing more waa faqutrod bat to -adapt -^ of matter was in that ipkae incorpota^ed iwitb the 
•ft to the fquare iron iWm which pafles through the ns- glafiii which had -a difiefent ci^cit^ for heat lirom that 
fervoir of the kmp. The ^ronnedion iachade by a piece of the reft of the ghfs. In order to aerify this conjee- 
of 'woody in order that left of 'the heat might be difper- turt, I -endeai cured the ioUoaring day to diflil the -fame 
ffcd. Am the lamp itli^ ia capable -of bemg nmaad on ^quantity of the fame water in the fame raort» after ha- 
•ils ftem, it iseafy to bving it nearer or remofc it at ring introduced a button of cupelled iilvert aweighiog 
pleafure from the veflela, which remain hxed; aoiroum- «ine 4ccigramnies '( aof gfaunsjv ^^t the cpanmcoce- 
fiance which* independent of the deration or depreffion ment of the operat^n there was aifiafiall itr^sam of bub- 
of the wick, affords the means of heating the retorts by blcs from the fame point as before ; but a fhort time'af- 
degrees, of moderating or fupprefitng the fire inftantly, terwerds, and during the whole remaining time of ope- 
or of maintaining it for feverd homrs at ^ rmftant tir «ting,tfaeiaigeftanrt mflft incefiant flream of bubbles 
^ determinate tntenfity, from the almoft infenfible. erapo- role from the circumference of the button, which waa 
ration of cryfiallizable folutions to the ebullition of often difplaced by the motion ; and in proportion to the 
acids ; properties nerer polfefled by the athanor, of time the pvodu6i of the difkillation was fcnfibly greater, 
-which chemifls have boafted fo much. The advantage Whence we may conclude, that metallic wires or rods* 
of thefe vrill be properly valued by thofe operators who diftributed through a mats of water required to be kept 
know that the moft experienced and the nooil attentive in a ftate of ebuUitionr, and placed a little helaw ila for- 
chemifts meet with frequent accidsnts, hy which both .^e, would prodnc^ without any greater c^pcace of 
their vcflcls and the' produ6b of their operations ase faelytieaily the 6une effe<^ as^thofe cyliadeia filled with 
'loft for want of power in the management of the fire." ignited matter which are naade to pais %hroi|gh the 

For the analyils of ftones» 'fudi as the c^ytlals of tin, boikm,'' 
the flxorteocd chimney -of, glais is to be uf«d.$ .and the We have related this fad in fiuylon^s own word% 

procefs is to be begun hy pladng .the- mixture in a cap* cn* at leafl in a faithful tranflation of them ; aad we are 

ftile of pladna or filver s^ Inches in diameter. This iar from calling it in queftion, for it ia.a ta6i which baa 

•capfiJe is to he placed xm the fqpport, and the heat re- been often obfei:sed) but^we think Itis infeteuce from 

gulated in fuch a manner, that ebullition (hall take,plaac it too hafUlyidaawa. It is not conceivable that heat 

without throwing any portion of the matter .oat of the can be more rapidly conveyed through a>mais of liquid 

vrfie!. As foon as its contents air^perfecily dry, they hy the condu^tiqg power of metal, than hy a-frre circis- 

'are to be tran&ferrcd into a very thin crucible jof plating, Jation.$ but we -agree with what Ceenoa to ^e Mr NichoU 

of which the weight is about 25 a t giaias £r,glifb, bihI ion's opinion ^, that the thin (Uatum of water beneath* jotnag, 

its diameter one inch and three-fourms. Thia*ci:ucibk the button hcoomes more fuddenlyand violently clailicAugoft 

«eftfi on -a fmall fupport of iron- wire, which ^ferves ta than eUewhere, and therefore liiea r^ularfy 'to .the iur-'79^t 

aontraA the ring; and the wick being at itsgreateil hct. The whole of this phenomenon the xeader will "*^*1^^ 

elevation, with the ring lowered to the diftance of 95^ -find explained in our aitide St&am {Bn^cL}, u^ lO.*^^* 

inches from the upper rim of the chimney, Guy ton pro- But this is. a digrefiion.' 

duced, in lefs than twenty minutes, the ialiae fuiion We return there&re to Ouyton^s laboratory, of 

to foch a degree, that from the commencement of the which the reader will forma diftindt notion from plate 

operation the decompofition proceeded aa far as to 0.7.0 iKXXlII. where fig. 1. reprefeats the whole apparatus 

of the mineral. The fame apparatus, that is to fay, ready mounted for diftillation, 3Mrtth the tube of fafety 

with the (bortened chimney, ferves for oxidations, in- and a pneumatic recdver. A is the body or refervoir 

cinerations, torrefa^ioni, and difUlktions to drynefs. of the ufual lamp of Atgand, with its ihade and glaia 

In fuch operations as require a lefe heat, he leaves chimney. The lamp may be raifed or lowered at plea- . 

the lamp with its large .chimney abfolutely in the fame fure by means of , the thumb fcrew B, and the wick rifea 

and 
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Uhwu 9aA &l&i1by the motion of the fmall toothed wheel pla- 
^^ ctd over the wade cup. Thia conftru^on is rooft cootc- 
nfeat, becaufe it affords the facility of akertng the pofi- 
t^on of theflame with regard to the tefleU^ whidh remain 
fixed ; and the troubldibme maBagement of hended ^rcs 
lAxrre the flsme for the ^ppott of the veflbls is aiK>}dcd, 
at the fame time that^e flame it £eircan1>e brou^t nearer 
to the matter on whioh it is intended to a^. D, a (iipfiort 
confifting 4>f a round ftem of brais, formed of two pieces 
which fcrew together at abo«t $wo-tbirds, of its height. 
Upon this the circular ring £, the arm F, and the out 
G (Kde, and arefixahfc each hy its re^pelftive thtsmft)- fere w. 
.The acm alio carries a moveable pieee H, which (ervea 
to fufpend -the vcffels in a conventent f^tuation, or le le- 
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** ^jomc pieces of very frefb-iooktng lac (fiys Mr Laclha. 
Roxbufgh) adhering to fmaH bianchcs ofmimofa civ'"" 
nerea, were brought me from the 4nooatains on the 20th 
of November 1789. I kept them careftdly, and to* 
day, the 4th of IDecemhec, fourteen days from the tine 
they came from the bills, myriads of exceedingly minute 
animals were ofbferved creeping about the kc and 
branches ir adhered to, and more ftill ifluing from fmsdi 
holes over the furface of the cells : other £nall and per- 
forated excrefcences were obferved with & gla4 aoioagft. 
the perfui-atiohs, from which the jninute infe^ if. 
iuedy regularly two to ea^h hoic, and crdwAed witb 
fimne very fine white hairs. Wbcn the hairs were ^^iibbed^ 
off, two white fpots eppcared. T^ aaimals, when £ogle»^ " 



cure their pofitioii. The Vi'hclLe fttpport is attached t« ran about preay briMy, but Sn general they were fo 
Iche fquaw iron ft era of tfte lamp oy ii piece of hard 
wood I, which may be fixed at any requited fituatioB 
by its fcrew. ^ ^ rcprefefrts a ftand for the receivers* 
Its moveable tablet L is fixed at any required elevation 
by the wooden fcrcw M. The piece wiiidh ^rms the 
foot of this fland is fxed on the board N ; but its rela- 
tive pofition with regard to the lamp may be changed 
by Aiding the foot of the latter between the pieces DO. 
P, another ftand for the pneumatic trough. It is rai- 
led or lo^'ered, and fixed to its* place, hy a ftrong 
wooden -fcrew, Q^ R is a tube of fafety, or reverfed 
fyphon, which fcrves, in a great meafure, to prevent 
<hel)ad effefts of having the veflek either peifcAly clo- 
sed , or perfectly open. 8uppo!e .the upper bell-fhaped 
vc^d to be nearly of the fame magnitude as the bulb at 
the lower end of the tube» and that a quantity of wa- 
ter^ or other fui table fluid, fomewhat 1c fs than the con- 
tents of that veflel, be poured into the apparatus : Iii 
fhia 'fituation» if the elafticity of the contents of the vef- 
£^6'be lefs than that of the external air^ the -fluid will 
defirend into the bulb, and atmofpher ic air will follow 
and pais through the fluid into the veflfels : but, on the 
contrary, if the ^lafticity<if the contents be greater, the 
fluid wOl be eifher fuftained in the tube, or driven into 
the b^llhaped veffel ; and if the force 4je flrong enough, 
the gafeous matter wiU pais through the fiuid» and In 
part efcape. 

Fig. 2. Shews the lamp furnace diipofcd to produce 
the faJine fufion i the chimney of slafs fliorteoed ;. the 
fiipport D turned down ; theeapfuie of j^latina or filver 
t> placed en the ring very near the flame. 

Tig. 5. The fame part of the apparatus, in which, 
• inftead of the capfule, a very thin .4nd fmall crucible of they did not move on being tpuched, nor did they ^w 
plattna T is fiibftitoted, and refts upon a triangle of iron any figns of life with tbe greateii irritation. ' 
wire placed on the ring. '* Jjecembcr 5. The fame minute hexapedes continue 

Fig 4. Exhibits the plan of tlus lad difpofitton. ifluing from their cells in numbers : they are more live* 

LAC£R*rA> in aftronomy. ,See Astromomt^ n5> ly, of a deepened red colour, and fewer of the motion- 
4c6. EncycJ. ^ left fort. To-day I iaw the mouth : it is a flattened 

LACMUS, a dye fluff prepared by the Dutch from point about the middle of the breaft» which the little 
the LicH£N aocELLA, which ice in this SupplemnU^ animal prcje^is on being comprefled. 

LACSHA, the Indkn name 6f the lac infeft, which ~ 

has been defcribed in the Encyclopedia under the title 
Cocci7Sf Spedef^, Since that article was publilhed, 
a defcription of that tnfe6k, which is more to be depend- 
ed upon, has been given to the world in the fecond vo* head k obtufe ; eyes blacky very large ; antennas -ckva- 
lume of the Afiatic Refearches. It k by Mr Rox- ted» feathered , about ^ds the length of the body : below 
burgh, furgeon on the Madras eftablifliment, and vras the tniddk an articuktion, fuch as thofe in the legs : 
communicated to the Society by Dr James Anderfon colour between the eyes a beautiful fliining green : neck 
phyfickn at Fort St George, who obferver, that Mr very fliort : body .oval, brown : abdomen oblong, the 
Roxburgh's dffcovery will bring the kcfha aa.a genus length of body and head : legs fix : wings membranace* 
kto the ckfs Haniftera ef Linnseus. om, four, longer (ban the body^ fised to the fides of 

X the 



ixumcfous as to be crowded over one another, fhc 
body is oblong, tapering mofl towards the tail, below 
fdac»,»above cccvcx* «mh a double, or flat margin « k' 
teraUy on the back part of the thorax are two fmaH tn* 
bercks, which may be the eyes : the <body behind ^the 
thorax Is crofTed with twelve rings :. legs fix; Eeelera 
(antennae) half the length of the body, jointed, hairy, 
each endiHg in two haiis as long as the aoteonc: rump, 
a white point between two terminal hairs, which mx 
as long as fihe body of the aoiadh The 4nouth I conU' 
not fee. On opening «ha^lk, the fubftance that thev 
were formed 4if cannot be bettar deicribed, with rcfpeA 
to appearance, Chan by laying it k like the tranfeacent 
amber that besds are jmade ok : .che eactemalxovenng of 
vheoelk may be about ^hftf. a liaa tihick, k vemaikably 
ftrong, and able to refift injuries r the partitiena are 
much thinner : t^e celk are in gene rad irregular Iquares, 
j:«ntagons and hexagons, about an eighth of an inch ia 
diameter, and one' quarter deep u tkcj have no commu* 
nication wkh each o(her. Alli^ofe I opened during 
the time the animak were ifluing* contained in one half, 
a ^all bag filled with a chick red jeRylikc liquor, re- 
plete wkh what I take ^o be eggs : thefe bagv, .or utri« 
cuK, adhere to tko bottom of the cells, and have each 
two neckst whioh pafii through perforations in the Ex- 
ternal eoat of the ceHs) Ibrming the fore-meniioned eic* 
orefcenoes, and ending in fome very fine liairs. I'be 
other hatf «f the ccUa have a diflin^ opening, and con*, 
tain a white fubftance, -like fon^ few filaments of cotion 
FoQed 'together, and numbers cf the infe&s thcmklves 
ready to make their exit. Several of the fiune infe6b 
'X obferved to have drawn tip their legs, and to lie flat : 



** December 6. The mak infefbi I have found to-day: 
a few of them are conftantly running among the females 
moft a^ively : as yet they are fcarce more, I imagine, 
than one to 5000 females, but twice their fize. The 
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l'?*^"* ^^^ thorix, narrow at their irifertions, growing broader 
for -fda of their iength» then rounded ;uic anterior pair 
is twice the fize of the pofterior : a (Irong fibre runs 
along their anterior margins: they lie flat, like the 
wingfl of a common fly. When it walks or relU : no hatrt 
from the rump : it fprings moil a6live!y to a consider- 
able diflance on being touched : mouth in the under 
part of the bead : maxillse tranfverfe. To-day the. fe- 
male infers continue ifiuing in great numbers, luid move 
about as on the 4th. 

** Decemlftr 7. The fmall ted infefU ftiH more ira- 
merous, and move about as before : winged infe^ls, ftill 
▼ery'few, continue adive. There have been fre(h leairea 
and bits of the branches of both Mimofa Cinerea and 
Corinda put into the wide mouthed bottle with them : 
they walk over them indifferently, without (hewing any 
preference, or inclinatioti to work or copulate. I open* 
cd a cell whence I thought the winged .flies had come* 
and found fevendy^ight or ten, more in it, ftmggling.to 
fliake off their iocumbninccs: they were in one of thofe 
utriculi mentioiled on the 4th, which ends in two 
nouthsy (hut up with fine white hairs, but one of them 
lYas open for the exit of the flies $ the other would no 
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philofgpher tratdled through Provence and Datiphine, Umnvk 
and fcalcd the Alps and Pyreneci. At the fight of 
thtfe vaft natural laboratoncs the bent of his mind burfl 
forth inftaptaneouily ; he dlpibed to the fummit of 
rocks* and exploped the abyfs of xranins, werghed the 
atr* analyfed fpecinEiena, and, in his ardent ^ancy, having 
attained iheXecrecs of creation, he ifoimfd a new fyflem 
of the world. On his return home, he applied with ad- 
ditional iiitereft . to the -dudy of meteorology, mineralo- 
|ry, natural philofophy, and tiie other bi-anchea uf the 
hiftory of natvre. 

\ Whilft he was mediuting a vifit to Paris for the pur- 
pofe, as his eulogift ezpreff^s himftlf, of convcrfipg with 
the Xuminariis of fcience, the inhabitants of the com- 
mune of Salon, having loft a caufe againft their lord,' 
ananimoufly -ele^ed Lamanoni with whofe integrity and 
abilities they were well acquainted, to go and folicit of 
the council the repeal of an unjufl decree that had beea 
obtained by partiality. The reply of the young philo- 
fophcp on this occafion is an additional proof ofhis un- 
common difinterefledneis. ** As I intend (faid he) to 
go to Paris on bufinels of my own, I cannot think of 
accqjting your offer of 24 livrea daily pay : a twelfth 



doubt have opened in* due time : . this utriculus I found of this fum will cover the extraordinary expences of the 
BOW perfe£Uy dry, and divided- into cells by exceeding Journeys that Ilball be obh'j^ed to make to Verfailles oa 



thin partitions. I imagine, before any of the^'^flies made 
their efcape^ it might have contained about twenty. In 
thefe minute cells with the living flies; or whence they 
had nuuSe their efcape, were fmall dry dark- coloured 
compreffed grains, «^ich may be the-dried cxcremeatt 
of the flies.'' 

LAMANON (Robert Paul), of the ifoademy at 
Tunn» correfpoodent of the Academy of Sciences at 



obh'ged 
your account/' He had the fatisfadion of cMnplete 
iucceis in the bafinefs thus undertaken. 

Having fatisfied his curiofity in Paris, he went over 
to England. Duriner the paffage, though much incom« 
moded by fea-fickneis, and in inu&inent hazard of being 
^ overwhelmed by the tumbling waves of a very ftormy 
£0a, he caufed himfelf to be tied to the main-maft, in 
order to contemplate at leifure fo gVand and fearful a 



Paris, and member of the Mufeum in the fame city, was -fpedacle. The burfts of thunder, the howlintr of the 



bom at Salon in Provence, in 1752, of an old and re 
fpedable family. Beir^ a younger fon^^he was deilined 
for the churchy and fent t6 Paris to complete his theo- 
logical ftudies ; but getting acquainted ariih the philo- 
fophers (as they called themfelves), he (bon loft all relifli 
for the ftudy of theology* and devoted himfelf to the 
phyfical fciencesj efpecially thofe of >chemiftry and mi- 
neralogry* Into the church, however,' he:got, and rofe 
to the dignity of canon ; but by the death of his father 
and elder brother, having acquired the' right of dire^lin? 
his own future exertions, he haftened to quit a profef 
ilon, towards which he felt no partiality. 



^nd, the brilliancy of the lightning, the glancing of 
the fpray which covered him every moment, thefe ob« 
je<^, fo terrible to an ordinary man, threw him into a 
kind of mental intoxication, and he has often dedaredf 
that this day was the moft exqciftte of his whole life. 

Convinced that the friendfhxp of an eminent man ele- 
vates the foul, excites generous emulation, and becomes 
an additional ftimulus to one whofe delight is ftudy, and 
whofe moft ptefliog want is an obje^ on which to place 
his affe^ion, L*amanon anxioufly endeavoured to merit 
the regard of Condorcet, fo well known by his talents, 
his impieties, his rebellion, and his misfortuoea. This 



A prelate, then in high favour at court, hearing of academician, juftly confidering that an apoftate prieft 
iroanon's intention of .quitting his office of canon, of- would be ready to join the confpiracy ot the phibfo- 



Laroanon 

fered him a confiderable fum, to induce him to refign in 
favour of one of his dependents. The chapter of Aries, 
replied our young ecdefutftic, did not fell me my bene* 
fice, I ftiall therefore reftore it* in the fame manner that 
I received it. This condud was <Sertatn]y meritorious; 
and his eulogift Ponce mentions another trait of his cha- 
radler, which fets him in a very amiable point of view ; 
he refufed to accept of his paternal iidieritance, other- 
M'ife than as an equal fliarer witli hb brothers and fifters. 
Thus liberated from the trammels of his former pro- 
i^on, Lamanon applied himfelf with uncommon ardour 
to ftudy. Eager to ntife the awful veil that conceals 
from our eyes the fecrets of nature ; perfuadcd, that 
even the grcateft genius only amufes itfelf with falfe 
fyftems in the filence of a cabinet ; convinced of the ne« 
cefEly of much and vaiious obfervation, aadoffurpri- 
iing Nature, as it were, in the very fa^ in order to pe- 
netrate into tJie fublimity of her operations ; —our young 



phifti ac^inft the altar and the throne, received Lairta- 
non wito diftin6lion, and at length admitted him to his 
moft intimate frdtndihip. 

During the three fucceflivc years that Lamanon fpent 
at Paris, he followed with care the track of thofe learn- 
ed focieties, of which he had been ele^ed a member. 
He became at this period, together with Count de* Ge- 
belin, and fome otlier philofophers and artifts, one of 
the founders of the Mufeum, the greater part of the 
members of which are now reunited in the open focfety 
of fciences, ktters, and arts, at Paris*' . Among the dix- 
ferent papers of his that were read at various meetings 
of thefe focieties, Ponce mentions with particular ap- 
probation what he calls a notice of Adam de Craponc, 
an eminent hydraulic engineer;* a memoir on the Cre- 
tins ; a memoir on the theory of the winds ; a treatife 
on the alteration in the courfe of rivers, particularly the 
Rhone.; and another on an enormous bone belonging 

to 
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Limanon to fome cetaceous fifh, that was dug up at Paris in lay* ing any one better quallBcd for this laft ckpurtment ^>naji«fi» 

ing'the fbunJatioDa of a houfe in the rue Dauphine. than I^manon, wrote to him an invitation to ibare the ^*^ ^P' 

We have iu>t feen thefe n^moirs ; but as their author danger and glory of ihis great enterprfze. He accept- ''"** 

W3S the friend of Cordorcet, and fancied that he had ed with eager tranfpoit.a propofa] that fulfilled hia 

at4€uned ^the fecrcts ofxreattoo, we can eafUy conceive 'highefl expectations, hadciied ,to TariSt rtfufed in a con- % 

their tendency. 1 fcrencc with the niinider tije. iUlary that was offered, 

Having refolved again to reviiit Switzerland and took a hafty leave of his frie/ids^and departed for Breft. 
Italy, Lamanon fi^il went to Turin, where he allied On the id of Auguft 1785. the aimament fet fa3 

hirofelf to the learned of that^ country. During his ftay under the. orders of La Peroufe, an experienced GOm<- 

there, the .brilliants novelty difcovercd by- Montgolfier roander, whofe patriot ifna and fcicnti(ic zeal were equal 

was occupying the attention of all the philofoplters of to his courage and good fenfe, and who had already 

£urope. Lamanon, defirous of ipaking fome expert- merited the public contidence. The philofophers of all 

nients of this kind himfelf, afcended in a balloon from Europe were in expectation of tlu)fe ufcful diicoveriea^ 

the city of Turin ; but not perceiving in this difcovery, the probable fruit of the zeal and talents employed ia 

which had at firft: highly iotereiled him, an obje^ of the expedition. The beginning of die voyage was 

public utility ; not forefeeing, that one day, on the profperous. After various delays, and a multitude of 

plains of Pleurus, it would be the caufe of rallying and obfcrvations, the two veHcls an-ived at the . ifland of 

eCtablifhing victory under the ilandards of France, he Maouna, one of the fouthein Archipelago. I'he im- « 

returned to his favourite occupations. Purfuing his patient Lamanon, eager to aflure himfclf of the truth 

route from Piedmont, he vifited Italy, and returned by of the publifhed accounts of that country, debarked 

Switzetland, where he explored the Alps and afcended with Langle, the (econd in command. At the moment 

the fummit of Mont Blanc : thence returning, loaden of their return, the natives, in hopes of booty, which 

with the fpoils oi the countries which he had traverfed, had been excited by the number of prefents that they 

to Provcuce, he employed himfelf in the arrangement had received, feized upon the boats, and attacked the 

of the interefting fruits of his Journey. party. The French were obliged to have recourfe to 

Of the fcrupulous exadbteU of his obfcrvations, his anns for felf* defence, and a defperate combat enfued. 

eulogift gives the following inftance : ^f^eing con- Ijamanon, Liangle, and ten of the two boats crcwsy feU • 

vinced that the plain of Crau, divided by the channel a facrifice to the fury of thele barbahans. 
of the Durance, had formerly been a lake, he wiihed to Thus perifhed Lamanon, a yotmg man ardent in the 

be abfohitely aflured of it. For this purpofe he col- purfuits of fcience, to a high degree difinteredcd, and a 

leded a fpecimen of each of the tiones that are to be zealot in what he thought the caufe of liberty^ He re* 

found in this vaft plain ; the number of thefe be found fafed the falary which was allotted to him when he was 

to amount to nineteen ; then tracing the courfe of the appointed to this unfortunate expedition ; for ** li I do 

river towards its head, , near the frontiers of Savoy, he not feel iatisfied (faid he) on board the veflei ; if my in- 
obferved, that above each jun^ion of the tributary, clination or curioiity lead me to quit the- fhip,— I (hould 

ilreams with the Durance, the variety of pebbles dimi- be unhappy if any power in theworld'had acquired the 

niihed. Afterwards afccnding the cur rent of each of the& right of preventingn me.'* 

fmaller itreams, he di^vered on their banks the origi- Acconiing to M. Pom;ej Lamanon feemed bom to 
nal rock of every pebble that overfpieads the plain of bring about a revolution in fcience : the depth of h»i 
Crau ; thus inconteilably proving, that this plain was idefts, the energy of his charader, the fagacity of \m ■ 
anciently a lake formed by the waters -of the. Durance, miod, united to that lively curiofity .that can draw in- 
and the ft reams that fall into it. If all philofophers (fays ftrudkion out 0/ any thing, and leaves nothing u.iexplo* 
our author) would condudl their examinations with equal red, would have led him to the mofl valuable di(co- 
precllion, cert^iii hypothefe^, more brilliant than iblid, veries. In perfon he was tail % and to great vivacity and 
would not find fo many admirers ; the charm of imagina- e34>relfion of feature added prodigious ilrength and ac- 
tion", and the graces of (lyle, would not fo often encroach tivity ; in a word, Nature formed him with fuch car^ as 
upon the imprefcriptible- rights of nature and truth." if (he had intended him for one of thofe few who are 

To citizen* Ponce this appears a. demonftratfon of deftined to great exploits. His (tyle was nervous, often 

I^amanon's theory ; but we cannot f^y'that it does £0 poetical, without lofing fight of propriety, and the Ian- 

to us. It may be a kind of proof, though not a demon- guage of fentiment might frequently be difcovered in 

ll ration, that in fome convulfion of nature, ftonc:^ had the midft of ftrong and ftriking expreifions ; and if he 

been rolled &om the roek, and the plain of Crau^ for a wanted the exquihtely dazzling polifli of diftion, he was 

time, overflowed by the Durance ; but k fnrely fumiihes eminently giftod with the precifien of logical reafoning, 

no evidence of that plain's having ever been a permanrnt which commands attention and enforces perfuafion. 
hie. It may have been fo ; but fuch invefligatious as LAMP (fee £ncyc/.) ia an inftrument comprifing 

this will not guard philosophers againft the dehifions of three articles which demand our attention, vit^ the'od, 

favourite hypothefes. the wick, and the fupply of air. It is required«that the 

It was at the time when Lamanon was preparing for oil fhould be readily indammable, without containing 

the preis his great work on the The&ry of the Earths, ai^y fetid fubftance which nfiay -prove offeofive, or muci- 

that the French government conceived the .vaft projeft k^e, or other matter, u> obftru6t the channels of the 

of completing the difcoveries of Captain Cook : th« aca- wick. Mr Nicholfon fays *, that he knows of no pioceis • Jitnuly 

demy of fcicnces was entrufted with the care of fcle£i- by which oils can be meliorated for thispurpoie, except vol. L 

ing men capable of redifying our notions of the fouthern that of walhing with water containing acid or alkali. *'** *' 

hemifphere, of improving hydrography, and advancing Either of thefe is faid to render tlie mucilage of animal 

^^ progreis of ni^tural hiftory. Coodorcet, not know* oils moxc folubte ia water j but acid is to be preferred, - 

becaufc: 
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tsAp, \tCkiiSe ie i8le& dtfj^Ted fa combine with the oil iticK to feaiove tf ; in fiimt tnftMC€s> by fubftitmii9« fiudber I«B^ 

■*" V'*' 'FerluipB oil might be deprived of aH fetid fmell ioburiK of FimU wieiu iofteadof altrircr; aad in othcrs^by ma- * 

ingf by being made to pafii thvough GoHier't filtering «p- kiag the wick flit ioftead of cyliodbicaL The "H'ft fdea- 

ptratoi, defcribed under the woid Filter in this ^/^A tific iapnyvemcot of this kindr though perhi^ ids finple 

The office of the wick appears to be chiefly, if not thna tlw ordinary pvrpofes «»f life demand, is the wdl 

foldy, to convey thcofl by capillary attradion to the Iludwh lamp of Argand, defcribed in the EnejclapM&tu 
^aee of combuftion. JLi the oil is confwned and flies Much has been (aid of this lamp^ and gteat praife 

off, other oil fueceeds^ and in this way a continued cor- lariAcd on tihc inventor* It cannot indeed be denied 

fentof o3 and mniiitenance of the flame are ^tdedi that it wsa a very pretty invention^ nor have vre the 

But as the vricks of kmps ^re commoaAy fennad of flighlcft wifh to detrad from the merit of M. Argaod 1 

combnflible matter, it appears to be of feme confequence but truth compels us to iay, that the £ime thought had 

what the nature and ftniidure of this material may be. occurred to others as early as to him, and that lamps 

It is certain that the flame afforded by a vrick of rofh bad been conftmdled on his principles Ibug before he 

differs very confider^y from that afforded by cotton; kad publiflicd an account of his lamp to the world (a). 
though perhaps this difference inay, in a great meafnrB, Msny ingenious men liave endeavoured to determine 

depend on the relative dimenfions of each. And '£ we ike moft economical method of liighting up large halls 

finay judge from the different odour in blowmg out a and workhoofesby mesnsof dlfiereot Umpsandcandks; 

candle of each fort, there ts fome reafon to furpe6t that nnd when the ezpeace of tallow and oO is confidered, it 

the decompofition >of the oil is not efl«£ted prccifdy ia will be admitted that they could not employ their time 

the fame manner in each. We have alfo fome obfcure in a manner more beneticial to the poor and the induftri^ 

accounts of prepared ^mdkM for bmp9, which are flated oua. Among others. Count Rumford and M. Haficn- 

to pofleis the property of faciUtattng the oombuftion of fratx have turned their attention ,U> this fubjed ; and 

▼ery impure oils, fo that they ihall bum for taany hours the refults of their inveftigatioos are worthy of aotice, 

without fmoke or fmidB. To the Count, a aaethod occorred for mcafiniog the n> 

The ecofiomicsl vricks of M. Lcgcr, concerning lative quanUties of light emitted by hunps of dificrent 

which a report vras prefentcd to the Academy at Paris conftrodions, which is at once fimple and accurate. It 

ia 1782 by Condorcet, Lavoifier, and D< MiUy, Here is as follows: 

compofed of cotton of ifiAsrent fizes and forms, namely, Let the two buratng lamps, or other lights to b£ 

round and flat, according to the ufe they were intended compared, be called A and B ; and let them be placed 

to ferve. They were covered with a fat fubftaace, of at equal heights upon two light tables, or moveable 

a fmell not drfameable, but feebly aromatic. From ftands, in a darkened room ; let a flicet of clean whitt 

the trials of thefe ^commiffaries it was afcertained : r. paper be equally fpread out, aad fiftencd upon the 

That they afforded a clearer flame, with leis uodidation. wainfcot, or iidc of the rooos at the fame height from 

2. That they ooafumed ibmewhat lefs oil } and, ^ That the floor as the lights ; and let the lights be placed over- 

ihey pofTeffed the remarkable property of affording againft this flieet of paper, at the diftanceof fix or eight 

iteicher fmell nor fmoke, however common the oil made feet from it, and fix or eight feet from each other, in 

ufe of. When ufing a lamp with a flat wick, we have fuch a manner, that a line drawn from the centre oi the- 

•ourfdves found a piece of dean cotton flocking anfwer paper, perpendicular to its furface, ihall bifed the angle 

the purpoft better than the cotton wicks which are fold formed by lines drawn from the lights to chat centre ; 

^n the (hops. in which cafe, confidering the flieet of paper as a plane 

The aocefs of air is of the laft importance in everr fpeculum, the one light will be prccifcly in the line of 

procefs of combuftion. When a lamp is fitted up witn rcfle^on of the other. 

a very flender wick, the flame is (mail, and of a brilliant This may be eafily performed, by a6kually laying apiece 

white colour : if the wick be larger, the oombuftion is of a looking-glafs, ^\x or efght inches fquare, flat upon 

kfb perfed^ and the flame is brown : a ftiU larger wick the paper, in the middle pf it ; and obfcrWng, by means 

not only eahibits a bro^"^ flame, but the lower internal of it, the real lines of refledion of the hghts fcom that 

part appears dark, and is occupied by a portion of vo- plane, removing it afterwards, as foon as Uie lights are 

fatilited matter, which does not become igni^d until it properly arranged. When this is done,4i fmall cyHnder 

has afcended towards the point. When the wick is of wood, about jth of an inch in diameter, and fix 

either very large or very long, part of this matter efcapes inches long, mufl be held in a vertical pofitioa, ri>out 

combuftion, and fliews itfelf in the Ibrm of coal or two or three inches before the centre of the fltect of 

iJntAe. The different intenfity of the ignition of flame, paper, and in fuch- a manner, that the two fliadowa of 

according to the greater or iefs fupply of air, is remark* the cylinder, correfponding to the two lights, may be 

ably feen by placing a hmp vrith a fmall wick beneath diftindly feen upon the paper. 

a (hade <^glaf8 not perfedUy dofed below, and aaore or If thefe fliadows fhould be (bund to be^'of unequal 

lefs covered above. While the current of air through denfities, which willahnoft always be the cafe, then that 

the glafs (hade is perfe6tiy free, the flame is white ; but light whofe correfponding fhadow is the deofeft muft 

in proportion as the aperture above is diminiflied, the be removed farther off, or the other muft be brought 

flame becomes brown, long, wavering, and fmoky ; it nearer to the paper, till the denfities of the fliadows ap- 

inftsntly recovers its origjnsl whitenefs when the open* pear to be eaadly equal ; or, in other vrords, till the 

ing ift again enlarged. The inconvenience of a thick denfities of the rays from the two lights are equal M the 

wick has been long fince obferved, and attempts made furface eftbefaperi when, the diftanoea of the lighca 

^ &>« 

(a) One 6f thefe was employed in the college of Gla%ow, by the^edurer on chcmiAryi fo feng ago as 1766* 
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<>«ip* from the oentre of tke paper being m<afured» the infenfiblycoDfonns to the quantity of light aAiulIfptCi- 
fquarefl of thoTe diftaocet will be to each other as the fent, it it not always taken noctce of by the fpe^Utors ; 



Vunp, 



real intenfities of the h'ghta in queftion at their fources. 
If, for example^ the weaker light being placed at the 
diftance offourfee,t from the centre of the paper. It 
ihould be Ibimd iieceffiury» in order that the (hadows 
may be of the iame denfity^ to venMve the iU'#ngeT light 
to the diftanoe of eight feet from that centre, in that 
cafe, the real intenfity of the flrongcr l^ht will be to 
that of the weaker as 8' to 4* ; or as 64 to 16 ; or 4 to 
i ; and fo for any other diftances. 

It is well known, that when any quality proceeds 
from a centre in ftiaight lines in all dire^ioas, like the 
light emitted by a kmiinous body, its intcniity at any 



it is neverthdefs very coaiiderable, in iaA, aa will be 
a;>pareDt to any one who will uke th« trouble to make 
the experiment ; and {o great is the fluduation in the 
quantity of light emitfatd by bumiog bodies, lamps, or 
caadlesy in all cafes, even under the molt favourable cir- 
cunoilances, that this is the fburce of the greateft di£B- 
cidties which our author met with in determining the 
reUtive inteafities of lights by the method here pro- 
poied. 

1 o aicertain by this method the comparative den/i- 
ties, or intenfities, of the Ught of die moon and of that 
of a candle, the moon's dired rays muft be received up- 



given didance from that centre will be as the fquare of on a plane white furface, at an angle of incidence of 

chat diftance iaverfely ; and hence it is clear, that the about 60S ^md the candk placed in the line of the re- 

intenluies of the lights in queftion, at their fources, £e&ion of the moon's rays from this furface ; when the 

mull be to each other as the fquaies of thtir diilancefi (hadows of the cylinder, correfpoodiog to the moon's 

from tliat given point ^here tktir rays umiilng are found light and to that of the candle, being brought to be of 

U be tf equal denfiiy. For, putting m =: the inten6ty equal denfaty, by removing the candle farther off, or 

of B, if P represents the point where the rays from A bringing it nearer to the centre oi tiie white plane, as 

and from B meeting are found to be of equal deniity or the occafion may require^ the. intenlity of the aioon's 

finrogtht and if the diftance of A from P be s: «, and light will be equal to that of the candle al ibe given 

the diftance of D from the fame point P s n ; then, as £^auce of the candle from the plane* 

To a^ertain the inienfity of the. light of the heaven>!. 



the lotenGty of the light of A at P is = — » and the 10- 
teniity of the light of B at the fame place s -^1 and 



it 



is -^ s ^ by the fuppofition, it will be xiytx 



by day or by night, this light mull be let into a darken- 
ed room through a long tube blackened on the infide, 
when its iateniity may be compared with that uf a candk 
or lamp by the method above deferibed. 

The CovBt, however, has contrived an apparatus for 
afioeruiniag the intensity of the fun's light, compared 
with the light emitted by any artificial illuminator, with 
That the (hadows being of equal denfity at any given much greater accuracy than it can be done by this iim- 
point, the intenfities of tlie lUuviinating lays mult of pie method. That apparatus we ihall deicribe under 
nectfllty be equal at that point alfo, is hence evident, the title PHOTOMtria in thw Si^lement ; and in the 
that the total abfenee of Ught being peried blacknefs, mean time we proceed to lay before our readers the re- 
and the (hadow correfponding to one of the lights in fuits of his experiments as they relate to economy in the 
queilion being deeper or fiunter, according as it is more pnodu^ion of artificial light. 

or kfs enlighteiukl by the other, when the Ihadows are The brilliancy of Argand's lamp is not only unrival- ^^ } 
equal, the intenfities of the illuminating rays muft be led, but the invention is in the highefl degree ingenious, i^^iye qtun« 
equal like wife. and the inflniment ufeful for many pnrpofes ; but ftill,tic'e«oroil 

In removing the lights, in order to bring the (hadows to judge of its real merits as an illuminator, it was ne- confutned, 
to be of the fame denfity, care mdfb be taken to recede ceffary to know whether it gives more light than a(nother *"'! ^^J'^l ' 
from, or advance towards, the ceatre of the paper in a lamp in froporiion to the oil coafumed. This point he de- an Ar. ' 
ftraight line, (o that the one light may always be found termined in the following manner : jrand*! * 

exa^y in the line of re^ev^ion of the other ; otherwiiie Having placed an Argand's lamp, well trimmed, and '^^P> ^^ 
the rays from the different lights felling uoon the paper, burning with its greateft brilliancy, before \m photometer^ ^n ^ m 

'*'' and over againft it a very excellent common lamp, witli mon CUD- * 

a riband wick about an inch wide, and which burnt ftni<9ion, 

with a clear, blight Hame, without the leaft appearance ^'i^^ ^ ■'^* 

of fmoke, he found 'the inteniities of the L'ght* emitted ^^"^ 

by the two lamps to be to each other as '7956 to 



and confeqnently upon the (hadows, at different angles, 
will render the experiment fallacious. 

When the intenlity of dne flrong light is compared 
with the iateofifies of (everal fmaller lights t^ken toge- 
ther, the fmaller Ifghts (hould be phicod in a line per- 



pendicnlar to a \Amt drawn to the centre of the paper, 9063 ; the denfities of the fliadows being equal when, 

and as near to each other as poffible ; and it is likewise the Argand's being placed at the diftance of 1 34 inches, 

necefiary to pbce them at a greater diftance from the the common lamp was pbced at the diftance of 95,2 

p^>er than when only (ingle hghts are compared. inches, from the field of the photometer. 

In all caCes, it is abiolutdy neceffary to take the Both lan^s having been very cxaftiy weighed when 

greateft rare that the h'ghfes compared be properly trim- they were l^hted, they were now (without being re- 

med, and that tliey bam clear aisd equally, otherwife moved from their places before the photometer) caufed 

the refttlta of the expeiiments will be cstreAMly irregular to burn with the iame brilliancy ju(t 30 minutes ; they 

and incondofive. It is aftooifhtBg what a difference were then extinguiihed and weighed again, and were 

there is in the quantities of light tmitted br the fame found to have coafumed of od, the Argand's lamp 

candle, when it bums with its givateft bnlhaacy, aad ^>Vs* ^^ ^ conunon hunp TiVr» of a Bavarian 

iirfacn it has grown dim for want of fnufiig. But as pouml, 

thja diminution of h*ght is progreflive, and as the eye NoW| as the quantity of light produced by the Ar- 

Su PPL. Vol. II. Part I. I gand's 
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lawp. gand's lamp, in this experiment, is to the quantity pro- after haWng caiifed them to barn with prtciTely the '**■"*• 

^ ^ "duced by' the common lamp as 17956 to 9063, or as fame degree of'hughtncdjujlonecamfletebwr^ he cx- 

187 to 100, while the quantity of oil confumcd by the tinguifhed them both, and, weighing them a ftrcond 

former is to that confumed by the latter only to the time, he found that 100 parts of wax and 129 parts of 

ratio of 2 ?3 to 163, or as 155 to lOo, it is evident that oil hid been confumed. 

the quantity of light produced by the combuftion of a Hence it appears, that the confumption of bees wax 

given quantity of oil in an Argand's lamp is greater than is to the confumption of ol«ve-oil, in the prodtt^on of' 

that produced by burning the fame quantity in a com- the fame given quantity of light, as too ia to i39* 

mon lamp, in the ratio of 1 87 to t^^, or as 100 to 85. In this experiment no circumftancc was neglefl^ that 

The faving, therefore, of oil which arifes from ma- could tend to render the refult of it cclnclufive ; care 

king ufe of an Argand's lamp indead of a common was t».kcn to fnuff the candle very often with a pair of 

lamp, in the produdion of light, is evident ; and it ap- (harp fcilTars, in order to- make it bum conftantly with 

pears, from this experiment, that that f?.ving cannot the fame degree of brilliancy ; and the light of the lamp 

amount to lefs than fifteen fier ctnt. How far the ad- was, during the whole time, kept in the moft exa^ 

vantage of this favirg may, under certain circum fiances, equilibrium with the light of the candle, which was 

be counterbalanced by inconveniences th3t may attend eaGly done by occafionally drawing out, a little more 

the making ufe of this improved lamp, our author does or lefs, one or more of its Hve equal wicks. Thefe 

not pretend to determine. wicks, which were placed in a right line, perpendicular 

^. ^ The Count made a confiderable* number of expert- to a line drawn from the middle wick to the middle of 

lativequan- ^**^^^ ^^ determine the relative quantities of light emit- the field of the photometer, were about rV^h of an inch 

titles of ted bf an Argand's lamp and a common wax candle ; in diameter each, and 7th of an inch from each other; 

light tmV' and the general refult of them is» that a common Ar- and, when they were lighted, their flames united into 

ted by an g^nd's lamp, burning with its ufual brightncfs, g^ives one broad, thin, and very clear, white flame, without 

lisnp^d *^w^ ** much light as nine good wax candles ; but the the leaft appearance of fmoke. 

by a com- f-zcs and qualities of candles aref fo various, and the In order to afcertain the relative confumption of olive- 
man wax light produced by the fame candle fo fluctuating, that oil and rape-oil, in the^produdion of light, two lamps^ 
caxKilc. jx ij y^ difficult to afcertain, with any kind of preci- like that juft defcribed, were made ufe of; and, the ex- 
fion, what a common virax*candle is, or how much light periment being made with all poflible care, the con- 
it ought to give. He once found that hit Argand's fumptioa of olive-oil appeared to be to that of rape^il, 
. lamp, when it was burning with its greateft brilliancy, in the produ6tion of the fanie qoantitj of light, is 229 
gave twelve times as much light as a good wax candle is to 1 25. 

^ths of an inch in diameter, but never more. The experiment being afterwards repeated with olive- 

. 3* To determine to what the ordinary variations in the oil and very pure Hnfeedoil, the confumption of olive- 

t¥iation»of'^^^"***y of light emitted by a common wax-candle oil appeared to be to that of linfeed- oil as 1 29 to 120. 

the light niight amount, he took fuch a candle, and, lighting it, The experiment being twice made with olive oil and 

emitted by placed it before' the photometer, and over againft it an with a taDow candle ; once when the candle, by being 

cwdlct. Argand's lamp, which was burning with a very fteady often fnuffed« was made to bum conftantly with the 

flame ; and meafuring the intenfity of the light emitted greateft polRble brilliancy, and once wlicn it was fuffer- 

by the canv^le from time to titne, during an hour, the ed to burn the whole time with a very dim light, owing 

candle being occafionally fnuffcd when it appeared to to the want of fnuffing; the refults of thefe cxperimentt 

ftand in need of it» iib light wss fb'jnd to vary from 100 were very remarkable. 

to about 60. The light of a wax-candle of an inferior When the candle burnt with a clear, bright flame, 

quality was ftill more unequal ; but even this was but the confumption of the olive oil was to the confumption 

trifling, compared to the inequalities of the light of a of the tallow as 129 is to 101 ; but when the candle 

tallow- candle. burnt with a dim light, the confumption of the oKve-oil 

An ordinary tallow candle, of rather an inferior qua- was to the confumption of the tallow as 1 29 ia to 239. 

lity, having been juil fnuffed, and burning with its So that it appeared, from this laft experiment, that the 

greateil brilliancy, its light was as 1 00 ; in eleven mi- tallow, inftead of being nearly as produ6tive of light in 

notes it was but 39; iifter eight minutes more had its combuftion as bees wax, as it appeared to be when 

elapfed, its light was reduced to 23 ; and in ten minutes the candle was kept conftantly well fnuffed, was now» 
more, or twenty- nine minutes aftef'it had been laft fnuff* when the candle was fuffercd to bum with a dim light, 
ed, its light was reduced to 16. Upon being again by far lefs fo than oil. 

{huffed, it recovered its original brilliancy, ico. But this ia not all ; what is ftill more extraordinary 

Of the re- ^° order to afcertain the relative quantities of bees is, that the very fame candle, burning with a long wick, 

lativequan-wax and of olive- oil confumed, in the produdion of ^and a dim light, actually confumed more tallow than 
titles of light, the Count pr'>ceeded in the following manner : when, being properly fnuffed, it burnt vrith a clear, 
'**ir'^*** Having proridcd an end' of a vmx-candle of the beft bright flame, and gave near three times at much lights 
oiivc^oiL quality, ,68 of an inch in diameter, and about four To be enabled to judge of the relative quantities of 
t&pe-o-l, inches in length, and a lamp with five fmall wicks, which light a£bially produced by the candle in the two experi- 
and lin- he had found upon trial to give the fame quantity of menta, it will fuffioe to know, that in order to conntcr- 
'^^^^» light U the candle, he weighed very cxadly the candle Wancc this li^ht at the field of tht pbotometery it re- 
In^htTpro- ^^^ ^^ ^^? ^^^^ ^'^ ^'^> ^"^ thcTi^ placing them at quired, in the former experiment, the confumption of 
duaion of equal dtftance^ {^'^ inches) before the field of the pho- 141 parts, but in the latter only the confumption of 64 
li^^t. tometer, he lighted them both at the ikme time ; and, parts, of ohve-oiL But in the former experiment 1 10^ 

and 
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•Ump. tnd m the latter 1 1 4« ptrtt of tallow were adttaQy found 
to be confumed. Thefe paru were 8 1 9atht of a Bava^ 
rian pound* 

From the refults of all the foregoing experhnenta, i^ 
appears that the relative expeoce of the undermenttonr 
cd inflaminable fubftaiioca» in the produ^on of light, ia 
as followat 

Equal Parti 
in Weight. 

"^ees wax. A good wax^andle^ kept well 

fnu7ed» and burning with a 

clear, bright flame, • - - 

Tallow* A good tallow candle, kept well 

fnuffed, and burning with a 

bright flame, 

The (ame tallow-candle, burning 

▼ery dim for want of fnuffing, 

<01ive-biL Burnt in an Argand's lamp, - - 

The fame burnt in a common lamp, 

with a clear, bright flame, 

without fmoke, . - - - - 

Rape-oil. Burnt in the fame manner, • • • 

Linfeed-oil. Ltkewife burnt in the fame 

manner, ---.---120 
With the foregoing table, and the pricet current of 
the therein mentionedartides, the relative prices of light 
produced by tbofe different materials majr very readily 
be computed. 

In the year 1795, Mr J. H. Haflenfratz was emp 
ployed by the French government to make a feries of 
experiments to determine the moft economical method 
of procuring light from the diffbrent combuftible fub- 
ftanccs ufually employed for that purpofe. The mate- 
rials of his experiments were, wax, fpermaceti, and tal- 
low candles, fi(h-oil, oil of colefeed, and of poppy- feeds. 
In ufing thefe oils, both the Argand and common lamps 
were employed. The wicks of the latter were round, 
containing thirty-fix cotton threads. The tallow and 
fpermaceti candles were mould, fix to the pound. The 
wax candles five to the pound. Mr HaUenfratz ufed 
the fame method with Count Rumford for detennining 
the comparative iotenfity of the lights. 

Count Rumford, as we have feen, ufed the Argand 
lamp as a ftandard for comparifon ; but as the intenfity 
of its light varies according to the height of the wick, 
Mr HaUenfratz preferred a wax-candle, making ufe of 
it foon after it was lighted* When two luminous bo- 
dies,- of different inteniities, are put in comparifon with 
each other, the Shadows are of two colours. That from 
the weakeft light is blue, and from the ftrongeft, rtd. 
When the lights of two different combuftible bodies 
are compared, they are either red or blue in a com- 
pound mtio of the colour ond intenfity. Thus in com- 
paring the (hadows from different luminous bodies, they 
wiU be red or blue refpediivdy, in the following order : 

Light of the fun. 

- of the moon, 
of Argand lamps, 
of tallow-candles. 

- of wax ditto. 

- of fpermaceti ditto. 
— — of common lamps. 

That is to fay, when a body is illuminated by the 
fun and by any other luminous fubftance, the fhadow 
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of the former is red, and of the latter, blue. In like 
nruinner, the (hadow from an Argand lamp is red, when 
placed by that of a tallow- candle, which is blue. 

The following table will fliew, according to Mr Haf- 
fcnfrata, the proportional di!!aKice that different lumi- 
nous bodies jhould be placed at to produce an equally in- 
tenfe (hadow from the fame obje^. The fecond column 

fives the proportional intenfity of each light, which is 
nown tobe in proportion to the fquaresof thediftancea 
of luminous bodies giving the fame depth of (hadow. 
The third column ihews the quantity of combuftible 
matter confumed in the hour by each mode of giving 
light, which Mr Haffenfratz calculates from the average 
of many repeated experiments. 



fatnp.: 



Di- 
lUuice. 



lotcD- 
fiiy. 



Argand 
lamps 
with 



Oil of poppy feed lo 

— of fifties 10 

— of cole-feed 9.246 



Common *> Oilof cole-feed 6. 7 74 
lamps > — of fifties 6.^ 24 

with 3 — ofpoppy-f€^ 5-9 '7 



Spermaceti candle 
Old tallow- candle 
New ditto 
Wax candle 



5-917 
5 473 
5-473 

4.275 



1 0.000 

lOOOC 

8-549 

4.588 

4-55^ 
3-50' 

3501 
t.ggs 

299? 
1.8 '-7 



ticy 

C(mfu- 

med 

per 

hour. 



23 

23-77 
r4.i8 

8.81 
9.14 
7.0; 

9-23 

J-54 

0.23 

9-54 



Quan* 

reqiit- 
-edlbr 
eqaal 
yiuo« 
fitie«. 




19.2 

2o.o5 
20.14 

2<^-37 
25-»7 
27.48 

53 



The relative Quantity of combuftible matter required 
to produce equal lights at equal diftances, may be ob- 
tained by a fimple rule of proportion from the above 
data. Thus, if a given intenfity of light, ezpreflcd by 
3.501, has been produced by a confumption of 9.23 of 
fpermaceti in the hour, the fame luminous body will pro- 
duce a light of 10.000, by coufuming in the fame time a 

J. - . lo.oooXo.a? 
quantity of fpermaceti = [ — ' ^ 26.37.— 

Therefore we may add to the table a fourth column, 
exprefling the quantity of combuftible which each body 
ma ft comiune to produce a light of lo.ooo* 

From what has been laid down, it will alfo appear 

that the number of lights required to produce a givea 

light, will be as follows : 1 o produce a light equal to 

ICO Aigand bmps, burning poppy. feed ^oil, it will re« 

•quire - 

100 Aigaod lamps with fifli-oil 
117 Ditto do. . with cole- feed oil 

218 Common lamps with cole-feed oil 

2 1 9 Ditto do. with' fifti oil 

285 Ditto do. with poppy feed oil 
285 Spermaceti candles . 
333 Tallow ditto 
546 Wax ditto* . 

Mr Haffenfratz next takes notice of the comparative 
price of thefe articles ; by which he finds, that in Paris 
the moft expenfive light is that produced from wax- 
candles; and the moft economical^ that from oil of cole- 
feed, burned in Argand lampe. 

The chief difference between the Argand and com. 

I 2 moQ 
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LaKftikire men lamp is, that in the latter much of the oil is vola- red by the Chiac&y •• cheaper, lighter^ ieiiiEible to ae* Uccenk 

•^ilizcd wfthout combuftiotti and hence the unpleafant cident* and, in cafe of aec»ient, more eafil]r repaired ; 

fmcU which it produces; whereas in the former, the maoyofthem were about two feet in the diameter, aod 

heat is fo great at the top cf the wick, that all the oil in the form of a cylinder, with the ends roondedoff,. 

tB decomposed in paffing through, the difpofition of the and the edgtt neeting in the point to which th^ fiif> 

wick allowing the fret zcccb c^zh to affift combuftion. pendtor cords ^wcre tied. Esidk lantern confiftol of 

It fhould therefore follow, that the Argand lamp con- an uniform piece of horn, the joints, or feaana, being 

fumes lefs fuel to produce a given light than the conw midered invifible by an art found out by the Chi« 

mon lamp, and this, as we have feen, is the opinion of nefe ; among whom, the vaft number of fach lao* 

Count Rumford. Yet (Mr HafTenfratz obferves) there terns ufed in their dwelling houfes and temples, as well 

are two circumilances that prevent the full tfk€t of the as on the occafions of their feftivab and proceffions» 

complete combuftion in the Argand lamp. The one have led to many trials for improving their conftnic* 

ih that the glafs cylinder abforfos a part of the rays of tion. The horns generally emplovcd are thofc of flieep 

light as they pafs through ; the other, that the cohimn and goats. The ufual method of managing them, ac- 

of light proceeding from the inner furface of the wick, cording to the information obtained upon the fpot, is 

is, in part, loft, bj being obliged to pals through that to bend them by immerfion in boiling water, afitr 

from the outer furface. Count Rumford allows the firft which they are cut open and flattened ; they then eali<* 

caufe of diminution of light, and eftimatcs it at .(854, ly fcale, or are feparated into two or three thin laminae 

but not the latter. The author of this memoir, in re- or plates. In order that thefc plates fhould be made to 

peaticg Count' Rumford's experiments, alTerts, that join, they are expofed to the penetrating tfTedt of (team,, 

when two candles are placed fo that the light of the by wiiich they are rendered atnioft perfectly (oft. In this 

one is obliged to pafs through that of the other, the ilate the edges of the pieces 10 be joined are carefully 

fum of the light fo produced is not fo ftrong as when fcraped and Hanted off, fo as that the pi<:ces overlapping 

they are placed fide by fide ; for in the iirft cafe, a part each other fhall not together exceed the thicknds of 

of the hindnu>£t light is abfoibed by the forcmofl. the plate in any other part. By applying the edges, 

LANCASHIRE. In the account which we have thus prepared, immediately to each other, and prelfing 

given of that county in the Encyclopedia^ an obliging them with pincers, they intimately adhere, and incorpo- 

correfpondent has pointed out to usjome miftakes. He rating, form one fubilance^ fimilar in every refpe^ to 

affures U3,f that the fea coaH, where we underftood the the other parts ; and thus uniform pieces oi horn may 

atmofphere to be loaded with fach exhalations as pro- be prepared to almoft any extent, it is a contrivance 

ducc maliftaant and intermitting fevers, is remarkably little known elfewherc^ however fimple the procefs ap** 

healthy ; and he fpeaks from experience, having lived pears to be ; and perhaps fome minute precantions arc 

on that coafi: for forty years. He affures us likewife, omitted in the general defcripttoo, wlu'ch may be efTea- 

that the Dttke of Bridgewater'a^inland navigation was tial to its complete fuccefs. 

begun foon after, if not before, the year 1736, and that Such lanterns aa thefe would be very proper for mi- 
he (the writer), fo early as 1764, was one of a party litary (lore houfes; and Rochon o^ the National Injlituie 
ifvho failed up the fongh or edit a confiderable way to was employed, fmce the commencement of the prcfent 
fee how the coals were worked. The fame correfpon- \var, to make them, if he could, for the marine flore- 
dent has pointed out a few miftakes in our account of houfes of France. While he was thus engaged, how* 

LfANCASTER, tlie capital of the county. *• That ever, it occurred to him, that he might fupply the pref- 

town (he fays) carries on no trade whatever with North iing wants of the navy without horn, merely by filling 

America, but a very confiderable one with Jamaica and up the inieriiices of wire-cloth with fine tranfparent 

the other Weft India iflands, in veffels of ^oro 100 to glue. In carrying this thought into execution, he at 

500 tons burthen. It exportt to thcfe iflaada all fuch tirft tinned the iron wires of the lieve cloth he made 

Britifh roanufa^urcs at they have occafion for» Iriih ufe of; but afterwards found it n;ore convenient, in 

linens, and ialted provifiona of aU kinds, fuch aa Iriih every refpe&, to give it a flight coating of oil paint to 

hed^ pork, butter, 6cc. It trades alfo to the Bi^tio, preferve it from rult. The glue he made ufe of was 

Portugal, Hamburgh, dec. to a large amount ; and fome afforded by boiling the clippings of parchment with 

of its fhips with their cargoes have of late been worth the air bladder? and membrant^ of fea fifh ; maieriak 

from L.60 to L*.8o,OQo Iterling. It has, however, no which he ufed, not from any notion that they were pre* 

communication by water with the rivera Merfey, Dee, feiable to ifinglafs, but becaiife they were the cheapeft 

&c. aa we have f^id; the canal reaching as yet no farther he could procure. He added the juice of garlic and cy- 

ihan to near Preilon in Lancalhire." ^The communi- der to his compofition, in fuch proportions as he found 

cation with thefe rivers is indeed intended to be com- to communicate great tenacity, and fomewhac more of 

pleted ; but whether the fcheme be jtradicable is, ac* tranfparence than it would have pofTeffed without them, 

cording to our correfpondent, very uncertain. Into this tranfparent and very pure glue oe fize he 

LANTERN (See EncycL). Sir George StauntQn plunged his wire cloth, which came out with itf inter- 

informs us, that of the Chinefe lanterns, fome were fuch Itices filled with the compound. It ia requifite that the 

as we have defcribed, vi%, compofed of thin filk gauze, iize fhould poffefii a determinate heat and coi>fjftence,con*- 

painted or wrought In needle-work with figures of ccming which experience alone muft guide the.operator. 
birds, infedls, flowers, or fruit, and fbretched on neat When this prepared wire cloth ia fixed in the Ian- 

frames of wood. Others, however, were very different, tern, it muft be defended from moifbire by a coating of 

being entirely made of horn. Thefe were fo thin and pure drying linfeed oil \ but even in this fUce it ia not 

tranfparent, that they were taken at firfl for glafs ; a fit to be expofed to the weather. The cafe with which 

material to which, for this purpofe, the horn is prefer* thefe lanterns are repaired in cafe of accident, by a 

flight 
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IHs flight coating of glue, la pointed oot as « great «dvan- trodu£tion of a new kOlon into the me9ijperm4iti Lawnier 

Ivardizi- ijg^ yyj tjjg inventor; who likewiff iofbrroa us, that ft rengthcns the relation of this familf to the nei.t order jjj 

^^^^^^ ihey were ufcd* in the expedition 10 Ireland as fignal of the anon£. In fad, the greater part of the genera ^ 

lanremsi though contrary to hts wifhes. of the anonae, as ihey have in the fame 6ower feverai 

LAPIS FuNGrrra, a fpccJcs of earth found near fi-uits, with numerous feeds, differ in this particular 

Rome, Naples, and Florence, of which the following from alt the genera of the menifpermz ; and by placing 

account is taken from the Nttv Tranfa&hms of the Royai between tliem the lardiz^bala, we tflabllAi a natural 

yfcademy of Sciencei at Stoekhohn for the year 1 797 : tranfition. In order to cctn^rrn thefe refembhnces« it 

Near Naples the laois fungifer ia foimd in the chalk- only remarna to exanune the infide of the fruit, and par-* 

hills like a -white ftaladites^ intcrmrxed with a great ticiilarly the ftruAure of the feeds, Tlwfc of the me* 

many fine roots of fhrubs ; and near Florence there is a nifpermx arc reniform, at leafl on the in6de, inclofed in 

fpecies of it, confifting of hardened turf, which is dug a hinged pericarpinm, and containing in their upper 

np near volcanoes. The author made experiments with part a very fmall dlcotyledonus embryou The charao* 

a piece procured from Italy, and found that 100 parts ters that we have given of the lardiaabala render pro^ 

contain from 45 to 46 filiccous earth, 23 argillaceous bable a fimilar ftru6^nre in itt feeds, 
earth, 7 calcareous earth, and 20 calx of iron, with LARMIER, in archileflurf, a ftat fquare mrmber 

fome white magnefia and vegetable alkali. It is w^ of the cornice below the ciasafnim, and jeu out fartKefti 

^ known, that when this friable fpecies of ftone is pre- being fo caHed from its ufe^ which is to difperfe the 

fervcd in cellars and moiftened with ^vater, it produce* water, and caufe it to fall at a diftaacc from the wall, 

abundance of eatable mufh rooms, which in Italy are drop by drop, or, as it were, by teai-s j larmu in French 

highly efteemcd and brought to the firft tables. Hence tgiiifying a tear.* 

the origin of its ramc. LATUS Pkimarium, a right line drawn through 

LARD]ZAB.'\LA, a new penus of plants belong, the vertex of the fcAioa of a cone,, within thefame, sad 

i?.Z to the dicrcia hexandria of Lmnretw. It is a native parallel to the b^fe, 

ofChili, and is thus defer ibed in Pcronfe's Voyage, Latus Reftum. See Cosic Seiiiom, EncycL 
from drawings fent to France by La Mariiniere. The Latus ^franfvtrfum of the hyperbola, it the right 

leaves are alternate, on footftalks inflated at their bifc. Kne between the vettices of the twd oppofite felons/ 

Each leaf is bi ternate, that is to fay, it is divided into or that part of their common aius lying between the 

three leaflets, each of which is again fubdiNided into three two oppofite ct>.iea. 

oval fharp pointed foliolea, which, when young, arc en- LAVA. In addition t^ the obfervations of Sir 

tire, but afterwards become obfcurely lobed. The William Hamilton, Bergmann, Formes, and Dalmieu, 

flowers, dlfpofed in fimple and pendent chifters, grow on the compoiition of different lavas, which have been 

tovvards the top of the ftem and of the branches in the given In the EtKyclopdtdia^ we cannot refuCe our(elves 

axillae of the leaves. The plant is dioeetus. At the the plesrfftre of noticing, in this place, thofe of Sir 

bafe of each clufter of bloflbms are two fmall, rounded, James Hall. From a number of weil-devifed expc* 

oval, floral leaves. riments, hit Jantes thinks kimfclf warranted to con- 

Pl,,g Ma LB Flower. — Calyx formed of fix expandiug cinde, that lava and whinftont are intriniically the fame 

XXX. leaves, oblong oval, and obtufe, of which the three out- fobdance; and thit their apparent dif&rencet arife 

ermo(!i are the largeft. Corolla compofed of fix fharp wholly from the circumftaoces under which they have 

lanceolated petals, oppofite to, and fhorter than, the pafTed from a liquid to« a felid Rate. The lavas, it is 

leaves of the cnlyx. A cylinder rifcs from the centre wi^l known, have been cooled rapidly .in the open air, 

of the flower of the length of the petab, terminated by vind the whins (according to Dr Hutton'a iheoiy, 

fix oblong bilocular anthers, which open from belaw. which Sir Ja'meb feems willing to adopt) flowly in the 

Female Flower. — Cafyx^ (imtlar to that of the bowcle of the earths 
male flower, but larger. Corolla I'nferted bentath the Though we are far from adopting that theory in all 
piilil cnmpoftd of fix petals, rarely entire, but general- its parts, to which we think infuperable objedions may 
ly bifid or triRd at their fummit : fhorter than the leaves he rnade (fee Earth, Entycl, n^ lao), we admit, that 
of the Ciilyx. Stamina Cix, having the fame infertion the experimenti of Sir James Hall go far to eitablifh 
as the corolla ; filaments diftindl, broad, very (hort, far- the identity of lava and whtnftoue- Thde exprrinaents 
rounding the piftil ; anthrrs^ fix, upright, oblong, acu- were made upon ieven different fpecies of whinftosfe 
nutiatcd, barren. Seed lud, cells, from three to fix, ob- and (!X lavas, of which four were broken from the cnr- 
long, gibbous on the outlide, of nearly the length of rents of Etna and Vefuvius by Sir James himfdf. Each 
the corolla ; ftyles none ; ftigmata, fitting, oblong, per- of the original whinftones was reduced, by fufion and 
manent. Berries^ equal in number to the cells, oblong, fubfequent rapid cocking, to a ftate of perfe^ ghdk 
acuminated' (divided into fix cdls, containing feverai This glafs, being again placed in the furnace, was fub- 
angular feeds. Fiona Peruviana J, jefted to a feobnd fudon. The heat, being then redu- 
The general chancer of the lardixabala evidently ced to a temperature generally about ^8^ of Wedge- 
placSs this new genus among the family of the menifper- wood, was maintained ftationary for fome hours ; when 
ma, to which it is related by its climbing ftalk, its the crticible was cither immediately rqipoved, or allow- 
bunches of dioecious flowers, by its fix petals, ftamiaa, ed to cool with the furnace. The confequence was, 
and leaves of irs calyx, by its piftil, conrpofed of froni that in every cafe the fubftance had loft the chara£ier 
three to fix cells, which contain as many feeds. It dif- of glafs, ' and by cr)'flallization had affumed in all re- 
fers from the known genera of this order only in its fpeds that of an original whin ftone. It muft be owned, 
fruit, which^ inftead of being monofpermous, contains that in moft cafes the new produdiion did not exa^y 
feverai feeds. Thit charader, which requires the in- rcfemUe the particular original from which it was form- 
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tit bat fom« other original of the fatre cl^fs ; owing having propoiird an extraordiQarf ptemium fiir the heft I««vtt6« 
to accidental varieties in the mode of rcfrijjcrntion, ana and cheaptft mode of lighting the ftrcet) of a brg« city, *' v"^ 
to chemical changes which unavoidably took place du- Lavoider obtained the gold medal; and, his memoir, 
ring the procefs. In the cafe, however, of the rock of full of nice invcftigation, was printed by the Academy. 
'Edinburgh caftle, and of that of the bafaitic columns Into that body he was received on the i^th May 176)^ 
t)fStaffa, the* artiBcial fubftances bear a complete re- '- ^--^- -^ - ^ — !j-li- ^.- _•..... 

€eroblar.ce to their originals, both in colour and texture. 
I I'he lavas were now treated in the fame way, and 
-were each, by fuHon and rapid cooling, reduced* as the 
^hinilones had been, to glaGi. This glafs, when ftifed 
again and cooled (lowly, yielded the fame kind of cry- 



in fpite of a formidable oppofition ; find to its fervice 
he ever after devoted his labours, and became one-of ita 
mod ufeful affociates and coadjutors. 

His attention was fucceflivcly occupied with evefy 
branch of phyiical and mathematical fcience. The pre- 
tended conyerfion of water into eanh» the analyfis of 
ftaliized, ftony, o;- earthy maflcs, completely refemhling gypfum in the neighbourhood of Paris, the cryftalUza- 



an orig;inal whin or lava. 

Although the internal. ftrudure of lava vi^s thus ac- 
counted for, yet Sir James was embarrafTed with the 
ftate of its external furface ; which, though cooled in 
contaft with the open air, is feldom or never vitreous, 
holding an intermediate ftation between glafs and ftonei 



tion of falts, the elTedts produced by the grande de loupe 
of the garden of t^e Infanta, the ,projeS of bringii^ 
^atcr from TYvette to Paris, the congdatbn of water, 
and the phenomena of thunder and the aurora borealis— 
all occupied his attention. . 

Journeys, undertaken in conceit with Guettard into 



but this diificulty was removed by a 4:ircumilance which every diftrid of France, enabled him to procure num 



took place in the courfe of thefe experiments. It'^was 
found, that a fmall piece of glafs of any of the lavas, or 
of feveral of the whins, being introduced into a muffle, 

. the temperature of which was at any point between the 
20th and' the 2 2d degree of Wedgewood's fcale, the 
glafs became quite foft in the fpaceof one minntc; but, 
being allowed to remain till the end of a fecond minute, 
it was found to have become hard throughout in confe- 
quence of a rapid cryftalli^ation, to have loft its character 
of glafs, and to have become by 1 2 or ! 4 degrees more 
infufible, being unaffef^d by any heat under 30, though 

- the glafs had been fufible at t 8^ or at 1 6^ Tbs account- 

'- cd for the fcoria on the furface of lavas ; for the fub- 

itance even at -the' furface, being in contaft with the 

blowing ftreamy and furrounded with heated air, could 

- cot cool with exeef&ve rapidity : and the experiment 

fhews, . that (hould any part of the mafs, in ddfcendtng 

: heat, employ more than one or two minutes in cooling 

a from .22. to 20, it would infallibly lofe its vitreous cha-' 

r rafter. 

' Independently of any allufion to fyftem or to general 

• theory. Sir James Hall flatters himfelf that thefe expe- 
riment! may be of fome importance, by fimplifying the 
hiftory of volcanoes; and, above all, by fuperfeding 

^ fome very extraordinary, and, he conceives, unphilofo- 
^hical opinions advanced with regatd to volcanic heat, 
which has been ftated as pofiefling very little intenfity* 
and as a^'ng by fome occult and inconceivable influence, 

^ or with the help of fome invifible agent, fo as to pro- 
duce liquidity without fufion. Thefe fuppofitions, 
which have been maintained ferioufly by fome of the 
moil celebrated naturalifts in Europe, have originated 

-^rom the difficulty of accounting for the (lony charac- 
ter of lavas when compared with that of glafs, which 
they alTume in confequence of faGon hi our furnaces. 
But now he hopes we may be relieved from the nccef- 
4ity of fuch violent efforts of imagination, fince the phe- 
nomena have been fnlly accounted for by the limple, 
.though unnoticed, principle of refrigeration, and have 
been repeated again and again with eafe and certainty 
in a fmall chamber furjiace. 

LAVOISIER (Antoine Laurent), was born in Pa- 
ris on the 26th of Auguft 1743. ^^** father, who di- 
.re^ed his education, was opulent, and fpared no coft 
for his improvement. The youth fhewed a decided, 
.taite for the pbyfical fciences. In 1764,. government 
2 



berlefs materials towards a defcription of the Uthologi* 
cal and minerabgical empire ; thefe he arrangped into a 
kind of chart, which wanted little of being completed* 
They ferved alfo aa a foundation for a more labori* 
ous-work of his on the revolutions of the globe» and 
the formation of Couches de la Terre ; a work of which 
two beautiful /ketches are to be feen in the Memoirs of 
the French Academy for 1772 and 1787. All the 
fortune and all the time of Lavoifler were devoted to 
the cuUure of the fciences \ nor did he Xeem to haye a 
preponderating inclination for any one in particular, un- 
til an event, iuch as feldom occurs in the armals of the 
hunum mind, decided his choice, and attached him 
theifcefcrth evcluAvcly to chemtftry— a purfuit which 
has fince rendered hh name immortal. 

The important difcovery of gafes was juft an* 
nonnced to the phikifophical world. Black, Prte(Uey, 
Scheele, Cavendtfli, and M^cbride, had opened to phy- 
fiologifts a fort of new creation ; they had gommenced 
a new era in the annals of genius, which was to become 
equally memorable with thofe of the compafs, printing, 
electricity, &c. 

It was about the year 1770 that Lavoifier, fimak 
with the importance and grandeur of this difcovery, 
turned his attention to this inexhauftible fountain of 
truths, and inftantly petccived, by a kind of inflinCt, the 
glorious career which lay before him, and the influence 
which this new fcience would neceflarily have over the 
whole train of phyfical refeacchcs. Of thofe who^liad 
preceded him, the moft indefatigable experimenter waa 
Priellley : but fa6ts the moil brilliant remained finequeiit^ 
ly unproductive in his hands \ on every occation he waa 
rea,dy to frame fome crude hypothefis, which as haftily 
he abandoned. Lavoiiier was imbued with the true 
fpirit of induClivc philofophy ; his obfervations, emi- 
nently precife and luminous, always pointed to general 
views. In 1774* he publiihed his chemical opufctiles, 
which contained a very neat hiftory of all that had been 
done with reiptCl to gafes, and concluded with the au« 
thor's capital experiments, by which it was proved* 
that metals, in calcination, derive their augmentation of 
weight from the abforption of air. Soon afterward, he 
fhewcd, in oppctUion to Prieflley, that nitrous acid :« 
compofed of air ; a remark, of which the importance 
appeared in the fequcl. His ingenuity as a cbcmift 
was now fo well known, that in 1776 Turgdt employ-^ 

ed 
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ttTo'fieF. ^ him to infpe^ the manufiif^ure of goit^powder. . He 
introduced fome valuable improvements, andi fuppref- 
V fing the odious viTits in queft of the materials or falt« 
petre, he yet- quintupled its produce. The gun pov/der 
would now carry r 20 toifee, when formerly !t would 
not reach 90. Thia fuperiority was indeed acknow- 
fedged in the lail war. 

It had been alleged, that by frequent diftillation wa- 
ter 18 converted into earth. This queftion Lavoi^er 
refolved in 1778, having (hewn th^t the earthy fediment 
was owing to the continual eroiion of the internal fur- 
face oF the retort. In that fame year he m^de a more 
interefting difcovery ; namely, that the refpirable por- 
tion of the atmofphere is a conftituent principle of all 
acids, and which he therefore denominated oxygen ; a 
moft important fa6l, and the firft great ftcp towards the 
new chemiftry ; which the cdmpofition of water, afcer- 
tained in 1 783, triumphantly completed. 

Lavoifier poffefled decifive advantages over his con- 
temporaries ; he (ludied a georaetricd accuracy of in- 
▼eftigation ; and his wealth enabled him to make expe- 
rimenta on a large fcale, and to ufe in^ruments of the 
tnoft perfect conflru^ion. He was able to hold in his 
Boufc, twice every week, alTemblies, to which he invi- 
ted every literary character that was moft celebrated in 
geometrical, phyfical, and chemical, iludies ; in thefe 
inftruAive converfationei, difcuiHons, not unlike fuch as 
preceded the firft eftabliihment of academies, regularly 
took place. Here the opinions of the moft eminent li- 
terati in Europe were canvafTed ; paflages the moft ftri- 
king and novel, out ef foreign writers, were recited and 
animadverted on ; and theories were compared with ex- 
periment8» Here learned men of all nations found eafy 
admi(!ion ; Prieftley, Fontana, Blagden, Ingenhoufz, 
Landriani, Jacquin, Watt, Bolton, and other illutlrious 
phyfiologifts and chemiffs of England, Germany, and 
Italy, found thcmfelVes mixed in the fame company 
with La Place, La Grange, Borda, Coufin, MeunJer,. 
Vandermonde, Monge, Morveau, and DerthoUet. Hap- 
py hours pafTed in thefe learned interviews, wherein no 
fubje^ was left uninveftigated that could pofilbly con- 
tribute to the progrefs of the fciences, and the ame'io* 
ration and bappinef9 of man. One of the greateft be* 
neBts refulting from thefe aifemblages, and the influence 
of which was loon afterwards felt in the academy irfrlf, 
and confcquently in all the phylical and chcmicsd works 
that have been publilhed for the la ft twenty ytars in 
France, was the agreement eftablifhed in the methods 
of reafoning between the natural phiiofophers and the 
geometrtciahs. The precifion, the fe verity of ftyle, the 
'philofophic^l method of the latter, was infenfibly trauf- 
fiifed into the minds of the former ; the phiiofophers 
became difciplined in the ta£iics of the geometridans, 
and were gradually moulded into their relemblance. 

It was in the aflemblage of thefe talents that Lavoi- 
fier embellifhed and improved his own. When any new 
refult from fome important experiment presented itfelf, 
a rdult which threatened to influence the whole theo- 
ry of the fc»ence, or which contradifled tlieories till 
then adopted, he repeated it before this fele^ fociety. 
Many times facceflivcly he it^viced the fevereft objec- 
tions of hia critical friends ; and it was not till afttr he 
had foi mounted their objed^ions, to the convi^ion and en* 
tire^rfuafioa of the fociety ; it was not till after he had 
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removed from it all myftery and obfcurity, that he ven- Ltvoiief;^ 
tured to announce to the world any difcovery of his own. 

At length he combined his philofophical views intO' 
a confident body, which he publifhed in 1789, under 
thp title of Ehmentj of Chemiflry'; a book which is %- 
moft beautiful model of fcientific compofltion, clear, lo- 
gical, and elegant. It would be foreign to our purpolie 
to attempt an txpofition of the principles, or to expa- 
tiate on the merits, of this celebrated fyftem ; whichy 
within the fpace of a very few years, has been almoft 
univerfally adopted, and which, if not the genuine in- 
terpretation of nature, approaches as near to it as the 
prercnt ftate of knowledge will pe;mitr Sec Chemis- 
try in this Supplement, 

The laft, but not the leaft ufeful, of Lavoifier's phi- 
lofophical refearches, on the Perfpiration of Animals* 
was read to^ the Academy on the 4th May 1791, and 
of which part was publifhed in the volume for 1790. 
He found, by fome delicate experiments, made in con- 
jun6tion with Seguiu, that a man in 24 hours peripires 
45 ounces ; that he confumes 33 ounces of vital air ; 
that he dilcharges from the lungs 8 cubic feet of caf • 
bonic acid gas, of which one-third is carbon and two- 
thirds are oxygen ; that the. weight .'of water difchar- 
ged from the lungs amounts to 23 ounces, of which 3 
arc hydrogen and 20 oxygen, exclulive of 6 ounces of 
water already formed, loft in pulmonary perfpiration. 
Thefe difcoveries were dire^ed to the improvement of 
medicine. 

We have mentioned the affiftance which Lavoiiier 
received while he was digefting his new fyfteifi of che- 
miftry ; but we muft add, that to him pertains exclu- 
fivcly the honour of a founder. His own^ genius was 
his fole condudlor, and the talents of his afibciates were 
chiefly useful in illuftrating difcoveries he himfelf had 
made ; he ftrft traced the plan of the revolution he had 
been a long time conceiving ; . and his colleagues had 
only to purfue and execute his ideas* 

In the twenty volumes of the Academy of Sciences, 
from 1772 to 1793, are 40 memoirs of Lavoifier, re- 
plete with all the grand phenomena of the fcieifbe ; tne 
doctrine of combuftion. geiieral and particular; the na- 
ture and analyfis of atmofpherical air ; the formation 
and fixation of elaftic fluids ; the properties of the mat- 
ter of heat ; the compoiition of acids ; the -augmenta- 
tion of the ponderofity of burnt bodies ; the decompo* 
ikion and recoropofition of water \ the diiFolution of 
metals ; vegetation, fermentation, and animalization. 
For more than 15 year* confecutive, Lavoifier purfued, 
vrith unfhaken conftancy, the route lie had marked out 
for himfelf, without msiking a iingle falfe ftep, or fuf* 
fcring his ardour to be damped by the numerous and 
increaling obftacles which conftantly beiet him. 

Many were the fervices tendered by Lavoiiier, in a 
public and private capacity, to manufactures, to the 
fciences, and to artifts. He was trcafurer to the Aca- 
demy after Bufbn and TiUet, and introduced economy 
and order into the accounts. He was alfb a member 
of the Board of Confultation, and took an a^ive (Hare 
in whatever was goifig forwards. Wliea the new fy- 
ftem of meafuies was agitated, and it was propofed to 
determine a degree of the meridian, he made accurate 
experiments on the expanflon of metals, and conftrud- 
ed a metaliine thermometer. By the National Conven- 

tioa 
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L«voi€er, tion he wu confalted on the mcam of improving the take it out* aad to fuffer this very fuiible glaGi to cover lad, 

^ ^^* . manufa^ure of aflignatSi and of increaiing the difficuU tlic inlide of the crucible, to fecurc it from the ^afs of ^^^)vi» 

tics of forgirg them. the lead which he meant to melt in it. The fuperflu- ' "* 

Like a good citizen, Lavoider turned his thoughts ous glafs was poured out ; the crucible again pbced on 
to poh'tical economy. Between the years 1778 and its foot, and half a pound of litharge thiown into it 
1 785, be allotted 240 arpents in the Venddmois to^expe- with a ihovel. The cover was placed upon it while the 
rimental agriculture, and increafed the ufual produce by litharge was melting ; and when it was thoroughly 
one-half. In 1791, he waa invited by the Conllituent glowing and fluid, charcoal duU was iiftcd into the un- 
Affembly to digeft a plan for fimplifying thie colle^iioo covered crucible through a fieve, fo that the furface of 
of the taxes. Th» gave occafion to an excellent re- the litharge was completely covered with it. I'his im- 
port, afterwards printed with the title of TcrrhorMl mediately produced an eServefcence, and the rifing of 
Rkhfs of France. At this time, alfo, he was appointed bubbles, by means of the reparation of the air occafion- 
commifiioner oF the national treafury, in which he ef- cd by the redudion of the lead. During this procefs, 
fe6)ed feme beneficial reforms. vthe cover was put on, and a few coak thrown into the 

During the horrors of the Robcfpierrean di£^ator- fiu-nacc : when thefe were burnt, every thing in the 

fhip, Lavoiiler told La I^ande that he Prelaw he fhould crucible was quiet, and the melted mafs was poured in- 

be dripped of his propcrtyi but that he would work to m warm conical mould. The crucible was then again 

for his bread. The profeUlon of apothecary would filled with half a pound of the fame kind of lithai^e, 

have fuitcd him tiie beft. But his doom was already and put into the furnace, and charcoal duft was fcveral 

fixed. On the 6th of May 1794, confoimded with 28 times fifted over the melted furface, till it was well co- 

^rmers- general he fuffered on the icafibld, merely be- vered btfore the mafs was thrown out, a fufficient fpace 

traiife he was "rich \ being every time left for the cfFcrvefcencc. The firft 

I^avoifier was tall, and of a graceful, fprightly appear- mais had, iu the mean time, become cool, and, on exa- 

ance. He was mild, fociabk, obliging, and extiemely mination, contained four ounces of lead at the bottom* 

aftive s and in his manners he was unsffededly plain and lithai^ge at the top. When this litharge was re* 

end fimple. Many young men, not bleiTcd with the duced with potafhes and wine fl'oDe, the l,ead thence ob- 

ffifts of foTtnne, bat incited by their genius to woo the tained, which wdghed 23 ounces, was found to contain 

Cciences, have confefTed their obligations to him for pe- lefs than one-half grain of filver in the pousd. In the 

cuniary aid ; many, alfo, were the unfortunate whom fccond mzfs there was found fomewhat more than dx- 

he relieved in filence, and without the oAetitation of oancts of lead, which contained all the filver that had 

virtue. In the communea of the department of the been before mixed with tlie litharge, becaufe in the lead 

Loir and Char^ where he poOefled confiderable eftates, which had been reduced from the litharge in the above 

he wotild frequently viiit the cottages of indigence, and manner, there were no perceptible ti aces of filver. Ihia 

diilicfs ; and long will his memory be cheriined there, lead was then melted over a ilow fire^^ndcafl into bars. 

But his reputation, tnfiueace, virtues, and wealth, gave which were rolled fmooth, and fcmed into mafles of a 

him a great preponderance, which unfortunately provo- known weight, to be ufcd for afiaying gold and filver, 

ked the jeabufy of a crew of homicides, who made a and for other purpofes of the fame kind. All thefe 

fport of facnficing the lives of the beil of men to a fan- meltings were made in one crucible, which, according 

guinary idol. to every appearance, remained unhurt. If the fame ex- 

This great and good man married, in 177 r, Maiie- periments were made with red lead, the like refult would 

Anni-Pierette Paulze, daughter of a /armer- general ; a infallibly follow. 

woman whofe wit and accomplishments coni)ituted the With the fame view of obtaining lead ^-ee from fil- 

t:harm of his life ; who afBfted him in his labours, and ver, he melted, in the like manner, half a pound of white 

even engraved the fignres of his laft work. lead, which produced half an ounce of lead When the 

LEAD. See that vaudc (Encyd,), and Chemi- litharge fiauding over it was levivcd, the lead obtained 
^TfLY' Index in this Suff/ement. It is wellkaown, that was Rill found to contain too much filver. He there- 
lead generally contains a portion of filver, and fome- fore precipitated another half pound of white lead hy 
times of gold ; and that there are occafiocs, particular- charcoal powder, after the lead that fell from it had 
ly in aflaying, when it is of importance to have it freed been feparated : and then it produced, by reviving, a 
from thefe metals. For accompliihing thefe purpofes mafs of lead without any mixture of filver. 

different proceffes have been propofed ; but the follow. LED YARD ( ), the celebrated, though 

ing by Pet. Jac. Hjelm, as it is the leaSt expenfjve, pro- unfortunate, traveller, was a native of North America, 

mifes to be the moft ufefid : but of what province we have not learned. We are 

LiTHARG£ {kc EncycL) was the fnbflance on which equally ignorant of the year of his birth, and the rank 

this chemill made his experiments, and his principal ob- of his partnts ; biit have no reafon to chink that ihey 

je^ was to free it from all mixture of filver. This was were opulent. From his eaily youth he difplayed a 

accomplished in the following meaner : He placed a ftrong propenfity to viiit unknown aud favage countries; 

crucible, ia which half a pound of litharge found good and to gratify that propenfity, he lived for feveral years 

room, and which was fitted with a clofe cover, in a with the American Indians, whofe mannen and habits 

wind-furnace filled with dead coals. He (hen put in* he fecmed in fome degree to have acqi^ired. After- 

to the crocible a mixture of fbur ounces of potafh and wards he failed round the world with Captain Cook m 

the fame quantity of powder of Hint. When the whole tlie humble dation of a corporal of mjicines; and op hjs 

was well melted by ftrengthening the draught, and ma- return, he determined to traverfe the vaft continent of 

king the coak glow, he took off the cover, and laid America, from the Pacific to the Atlantic Ocean., 
hdld of the crucible with a pair of tongs, in order to This defign being fruilrated by his not obtaining a 

X pafRigc 
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,i^T^ jMffiigt to Mbotka Sound, he detcniiin«4 to tnitd oter 
hnd to Kamfckitka* With thti view he went over to 
Oftend> with. only te9 g^neae in his pocket« ind pro- 
cccded by the way. of Denmark and the Soupid to the 
capital of Sweden^ and eodeavourcd to. crofa the, Gulph 
of Bothnia on the ice $ but finding, when he came to 
the middle^ that the water wat not frozen, he walked 
round the gulph to Peteriburgh* . Here he (bund him 
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foorcea of »fomiation» generaUy negleded by travel* I^^r^* 
lers, enabled him to al>taio, a| a very fmall expencet ' 
more corre£^ information coucernlng the African oa* 
tiooB and their trade, the polition of places, the nature 
of the country, the manner of travelling, &c. than could 
have been cafily obtained by any other method. He 
thus kamedy that the Araba of the defert have |n in« 
vincible attachment to liberty, though it is (togular that 



felf without noekiogs or (hoes ; but procured relief they have no word to expreis liberty in their language, 
from the Portuguese ambaiTador, and obtained leave to The Mahomedaas of Africa are a trading, fuperftitious, 
proceed with a detachment of (lores to Yakutz. He 
made this journey of (:a thoufand miles, and there nnet 
Mr BiUcngSy an Englilbmao, whom be had kaown on 
board Captain Cook's (hip. Fiom thence he went to 



Oczakow, on the coaft of the Kamfchatka Sea ; but 
being too late to embark that year, returned to Yakutz 
tQ winter. Here he was, on fome fufpicion, feized, 
conveyed on a fledge through Northern 'I artary, and 
left on the frontiers of the Polt(h dominions. In the 
mid ft of poverty, rags, and difeafe, he however reached 
Koning(burg, where he found friends that enabled him 
to reach England. 

On his arrivsl in London, he waited on Sir Jofeph 
BarAs, on whofe credit he had, in his diftrefs, received 
at different times 25 guineas. Sir Jofeph communica* 
ted to him the views of the African A(rociation, apd 
poitted out the route in which they wi(hed Africa to 
be explored. On his engaging at once in the enter* 
prifir. Sir Jofeph a(ked ham when he would be able to 
fet out. ** To-monow morning/' replied Ledyaid, 



and warlike fet of vagabonds. He (aw near 2co black 
(laves expofed to fale, who had been brought from the 
interior parts of Africa ; their appearance lavage, hot 
not like prifoners of war ; they had head ornaments, 
and their hair plaited in detached plaits of great length. 
Another parcel, which had come from Parfoor, were 
moftly women; and the beads, and fome other omae 
roents which they wore, were Venetipn^ . They war 
well formed, quite black, had the true G^unea face, and 
curled hair. Mr Ledyard was informed^ that the ki^vg 
of Senaar was a merchant, and, ODaccmed in the cara- 
vans I that 20,900 negro daves are- imported into £- 
gypt annually. Among fome Senaar (laves, he faw 
three of a bnght olive colour, but their heads uncom- 
monly formed, the forehead the narioweft, longeft, and 
moft protuberant he ever faw. 

The Senaar caravan is the moft rich ; that of Dar- 
foor is pot equally fo, though it trades with almofl the 
fame commodities. Befidcs (laves, theie are gum, ele« 
phants teeth, camds, and oilrich feathers ; for which 



without hefstation. At this interview the prefident of are received in exchange trinkets, fbap, antimony, red 



the Royal Society declares, that he was ftruck with the 
figure of the man, the breadth of his cheft, the open- 
-ne& of his countenance, and the rolling of his eye* 
Though (carcdy exceeding the middle (ize, his figure 
indicated great ftrength and adivity. Defpifing the 
accidental diftin^ons of ibctety, he feemed to ^gard 
no man as his fuperior; but his manners, though c6arfe, 
were not difagreeable. His uncultivated genius was 
original and comprehenfive. From the native energ^y of 
hjs mind, he was adventurous, carious, and unappalled 
by dangers ; while the (trength of his judgment united 
caution with energy. The track pointed out to him 
was from Cairo to Senaar, and thence weft ward in the 
latitude and fuppofed dire^an of the Niger. 

He was not ignorant, that the talk afligned him was 
arduous and big with danger ; but inftead of (hrinking 
from it, he (aid, oa the day of bis departure, ** I am 
accuftomed to hard(hips ; I have known botli hunger 
and nakedne£i to the utnooft extremity of human fuffer- 
ing ; I have known what it is to have food g^iven me as 
charity to a madman i and I have at times been obliged 
to flidtcr myfelf under the miCeries of that charafter to 
avoid a. heavier calamity. My diftrefies have been greater 
than I ever owned, or ever will own to any man. Such 
ev'ds are terrible to bear, but they never yet had power 
to torn me firom my purpofe^ If I live, I will faithful- 
ly perform, in iu utmoft extent, my engagenseot to the 
Society : and if I perifii is the attempt, my honour will 
bcfaie; for deacb oaneelii ail bopds.'' 

After receiving his inftradiraa and lectecs of vecom* 
mendaUon, this intrepid traveller Ouled finom LrfnidoB on 
the 30th of June 1788 ; and in 36 days anivod at A* 
lexaiidrix. Pflaoecdng to Cairo, where he arrieed Au« 
guft the 1 7th, he vifited the (laae imukets, mid convex 
fed with. thetnmJHDgiaeidamtt of the casavaiw, Thefie 
SuPFi.. Voi^ II. Part L 



linen, razors, fci(fars, mirrors, and beads. Waagani# 
to which the caravans alfo trade, was reprefented to Mr 
Ledyard as a kingdom producing much gold ; but the 
king feems to intermeddle with commerce as well as 
the potentate of Senaar ; for in order to deceive (Iran- 
gers, and prevent them from guefling at the extent of 
his riches, he was reported to vary continually the gold 
ufed in barter, which it is his province to regulate, and 
of which he ifTues at one time a great quantity, and at 
others little or none. A caravan goes froni Cairo to 
Fezzan, which they call a journey oi fifty days; and as 
the caravans travel about 20 miles a day, the diftance 
muft be about 1000 miles ; from Fezzan to Tombuc- 
too is 1 800 miles ; from Cairo to Senaar about 600 
miles. 

Such was the information which ^ Mr Ledyard deri- 
ved from the merchants of the caravans in Egypt ; but 
when he was about, to verify it by his own obfervations, 
and had announced to the A ffociation that his next 
difpatch would be dated from Senaar, he was feized with 
a bilious complaint, which fruftrated theikfll of the moft 
eminent phy€cians, and put a period to his travels and hia 
life at Cairo. It is needleft to (ay how much his death 
was regretted, or how well he was qualified for' the ar- 
duous enterprife in which he had engaged. The per- 
fon who, with fqch fcanty funds, eould penetrate the 
frozen reg^na of Tartary, itihfift among their churlifh 
inhabitants, and ingratiate him(elf with the >feTocious 
Moors of Egypt, : could hardly have failed to .obtain a 
kind reoeption from the gentle and hofpitable Negro, 
had no untoward circumftance intervened. At Se- 
naar, indeed, his pik would have been great ; and Mr 
Bruce was decidddly of opinion, that a man fo pootty 
attended as Mr Ledyard, could never have -made hia 
dcape fton that freacherous and fer^ona peofJe. 

K The 
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Ledytf d The obfirrratrons of this tccurate obferver on the fe- 
ll, male charafter, though they have been repeatedly quot** 

*^ton"^' cd in other works, are wcU intitled to a plAcc here • 
and' with them we (haO conclude thu (ketch of his life: 
" I have always (fays he) remarked} that women in all 
countries are citil and oblfging, tender and humane $ 
that they are ever inclined to be gay and cheerful, ti- 
morous and modeft ; and that they do not heihate, like 
van, to perform a generous a6(ion. Not haugrhty, not 
arrogant, not fupercilions ; they are full of courtefy, 
and foTid of fdciety j more liable, in general, to err than 
man ; but in genend alfo more virtuous, and perform- 
ihij more ^ood aAions than he. To a woman, whether 
civtlized or favage, 1 never addrcfled myfelf, in the lan- 
guage of decency and friendfhip, without receiving a 
decent and friendly anfwer. With man it has often 
been otherwife. " In wandering over the barren plains 
ef inhofpitable Denmark, through honeft Sweden, and 
frozen Lapland, rude and churliih Finland, unprincipled 
Roi&a, and the wide fpread regions of the wandering 
Tartar; if hungry, dry, cold, wet, orfick,the women have 
ever been friendly to me, and uniformly fo. And to add 
to this virtue (fo worthy the appellation of. benevolence), 
thefe aflions have been performed in fo free and kind a 
manner, that if I was dry, I drank the fweeteft draught ; 
and if hungry, I eat the coarfeft morfel with' a double 
relifh.'* For' a fuller accobnt of Ledyard^ fee *rhe 
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In the cmirfe of hi« experiments, for which we Lemoif. 
mnft refet to the original memoir, in TraafB^ions "^^ 
of the 'Mancheftcr Society, Mr JLannbe thinks he dtf* 
covered the orighi of the muriatic atid. He Tound a 
eoincidencv, very unexpe^cKl, between the bepaliCbd 
folution of iron aad the oKygenated muriat of iron. 
'* I had alrooft concluded (fays he), from the refem- 
blance between the properties of this fait and the phe- 
nomena of the water, that the water containa this very 
fait. Now, I condttde, that they contm a matter, be 
it what it may, produced by the a6iion of hepatic gn 
on iron. But they are the very fame fad« which form 
the bafis, upon which each feparate inference is buik. 
Does it not follow, then, as a neceflary cofifcq<ience, 
that the hepatifed folution itfelf contains a muriat of 
iron highly oxygenated, and that therefore in this fro» 
cefs muriatic acid is generated f This conclufion fecmed 
authorifed by reafon, and experiment has confirmed it." 

LEMNISCATE, the name of a curve in the form 
of the figure of 8. 

LElvfONjuiCEt is an article of fach harmlefs lux- 
ury, and in fome cafes of fuch real utility, that many 
of our readers will be pleafed to know a fimple method 
by which they may obtain it in great purity. I . the 
article Chemistry {.Sufpl.)^ n^476, we have (hewn 
from Sdieele and Diz^, how to obtain the citric acid 
perfe£kly pure, and in the form of cryiUls ; but here 



TranfaOions of the African A/foeiatitmf of A View of we mean nothing more than to (hew how it may be 



the Late Dfeoveries in Africa* 

HvpERBOLfc LEGS, are the ends of a carve line 
that partakes of the nature of the hyperbola, or having 
«fymptots. 

LEMINGTON Priors, is a village two miles eaft 
of the town of Warwick, famous for its mineral waters. 
One fait fpring, which rifes near the church yard, has 
been long known, as well as another which rIfes in the 
bed of the river ; but the moft remarkable fpring %'as 
difcovered in the year 179:^. The waters of both 
fprings have been analyzed with great accui-acy"by 
William Lambe, M. A. late Fellow of St John's col- 
ledge, Cambridge, who has given us the following fy- 
floptical table of the fubdances contained in them : 

Cafeous Fluids contained in a JVine-^allon in Culic Inches, 
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completely fcparated from that flimy fubfiance widi 
which it is always mixed in the lemon, without allow- 
ing it time to fpoil or to acquire any dtfagreeable tafte 
during the feparation. This we are enabled to do by 
M. Brugnatelli, who, in the id volume of the Annali di 
Chinda^ informs us, that he expvefled in the common 
manner the juice of perfedly ripe lemons, and ftrained 
it through a piece of hnen. In half an hour he ftrain- 
ed it again, to free it from a little flfmy mf.tter which 
had fettled at the .bottom of the vcflel. He then add- 
ed to the juice a certain quantity of the ftrongeii fpirit 
of wine, and preferred the mixture for fome days in a 
well-corked bottle. During that time there was a con* 
fiderablt; depofit, which to all appearance was of a (Hmy 
nacure, and wtu'ch he feparatdd by filtering papen If 
the fluid was loo thick to pafii through the tiiter, h« 
diluted it again with fpirit of wine, iiftev this oper»- 
tiofi, the dcpofit remained on the paper, which was en- 
tirely covered with it; and he obtained, in the veffel pla- 
ced below, the pureft acid of lemons combined with 
fpirit of wine. 

If it be reqiured to obtain the acid perfcdly pim, 
nothing is neceffary but. to feparate from it the fpirit of 
wine, which can be bed efFe6ied by evaporation. The 
acid of the lemons aflumes, after it has been freed fzom 
the fpirit of wine and the moidure combined with it, m 
vellowifh colour, and becomes fb ftrong, that by ita tafte 
It might be confidered as a mineral acid 

It is not necei&ry to evaporate the fpirtt of wine an 
a clofe vcfielt if the experimeat is made only on a fmaH 
Icale ; nor is there any danger .that id open vefSrls any 
of the acid will be loft» as it ia too fixed to be .vofaitili* 
fed by the fame' degree of heat at which spirit of wine 
evaporates. This acid haa peculiar properties, whick 
defervc farther examination. 

. X£NS£S (kit Lena and Diprrajct, JEn^cL), m 
either bbwn.oc gnraiuL 
: : Mvm LiMfMi $xc vSed odf ia the £ngie aictofoope; 
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I ^^ei, and tlic vfini! metfaod of making theih hat been to draw be an unpardonable cmifGon, A chara&er of him » iiH 

, ''^°' out a fine thread of the foft white gUfa called ern^al^ dee$l given in the Encyclopedia ; but it is fo fer from the ' 

' ^ and to convert the exticmity of this mto a fpherule by truth, that it is difficult to copceive the prejudiced, und^ . 

meliing it at the flame of a candle. But this gla&con* which he mu^ have laboured l)y whom fuch a libel waa 

tains lead, which is difpoilsd to. become opake by ' par- drawn up. < . 

tial redaftioD, unleia the managemeot be very carefully Leo, whofe name, before his elevation to the pontile* 

attended to. We arc informed, however, by Mr Ni- cate, wae. Glox^nni dt Mcdtc'i^ was the fecond fon Of Lo- 

cholfon, that the hard glafa ufed for windowa feldom rcnzo de Medici, juiUy ftykd the Magaificent. In the 

fails to afford excellent fpherules. This glafs is of a life of that great man publtihed in this Supplement^ the 

clear bvight green cc4our when fetn* edge wife. A thin reader will fee by what means, and for what purpofe, he 

piece was cut from the edge of a pane of glafs le£i than got Giovanni raifed to the dignity of cardinal at fa 

-one- tenth of an inch broad. This was held perpendi* early a period of life; and in th<; elegant yi'ork of Rof- 

cularly by the upper end, and the flame of a candle waa coc, to which we. there ref<;r« he wiU fiod fuch inftruc* 

dire£ked upon it by the blow-p^ ' at the diflance :of tions of Lorenzo to the cardinal asmluft have made a 

about an inch from the lower end. The glafs became deep impreifion ofi his youthful mind- 
foft, and the lower piece defcended by its own weight Speaking of Iiis promotion, Lorenzo fays, <* The firft 

to the diftaoce of about two feet, where it remained fuf- thing that I would fuggeft to you, is, that you ought* 

pended by a thin thread of glafs about one five-hun* to be grateful to God, and continually to recoiled that 

dredth of an inch in diameter. A part of thia thread was. it is not through your merits, your prudence, or your 

applied endwife to the lower blue part of the flame of foHcitude, that this event has taken place, but throuffh 

the candle without the ufe of tfao blow^pipe. The exi bis favour, which you can repay oiUy by a pwu$^ cb^e^ 

tuemity immediately became, white-hot, and formed a and exemplary life } and that your, obligations to the 

globule. The glafs was then gradually and regularly perfornaance'of thcfe duties are fo much the greatef, as 

&Rift tciwarda tbe flame, but never into it, until the in your early years you have given foroe re^onable ex* 

globule was fuffiderttly large. A number of thefe were peQation that your riper age may produce fuch fruits. 

made; and being afterwards examined, by viewing their It would indeed be highly difgraceful, and as contrary 

focal images with a deep magnifier, proved very bnght, to your duty as to my hopes^ if at a time when others 

perfe^ and round. This, aa the ingenious .author ob- difplay a greater (hare of reafon, and adopt a better 

ferves, may prove an acceptable piece of informationi to mode of life, you fhould forget the /r^r^/x af your, 

chofe eminent men {and there are many, fuch), whofe y^uth^ and forfake the path in which you have kiiheri^^ 

narrow clnc'umftancei, or rem<ite fituations, are obliged trodden.^* -^^^ 1 well kr.ow (continuesXoreozo), that as 

to have recourfe to their own flcill and ingenuity for you are now to refide at Rome, tliat fmk of all iniquity, 

experimental implements. a thediQculty of conducing yoiiifelf by thefe admonitions-' 

(rrvvff J Z/fj/i'f' , are fuch as are ground or rubbed in- will be increafed. The influence of example is itfelf- 

to the dciired fhape, and then ^iflicd. DiiFereot prevalent ; butr you will probably .meet with jthofip, who 

(hapea have been propof<:d foarleofea ;.but in the article* will particularly endeavour to corrupt and incite yOu to. 

Optics, no 251 {EncyeL)^ it has been (hewn thatyaftert vice ; becaufe, as you yourfelf may perceive, your early^ 

mil, the fpherical'.ia the mofl pradu»Uy ufefuL By attainment of fo great a digipity is not obferved without 

many of the methods of grindiug, however, the artiCu envy, afid jthofe who could not prevent your receiving 

cer, with his utmoft care, can only produce an approxi- that honour, will fecretly endeavour to diminifh it, by 

maiion to a truly fpbencal figure ; and, indeed, gentle- inducing you to forfeit the good eftinoacion of the 

men have, for the mod part, nothing to depend on for public/' — << You are not unacquainted witb the great, 

the fpberidty of the lenfes of their telefcopes, but the importance of the charader which you have to fuitain ; 

care and integrity of the workmen.. In the 41ft vo- for you well know, that all the Chriftian world would 

lume of the Tranfadiona of the Royal Sodety of Lon. profper if the cardinals were what they ought to be ; 

don, a machine is defcribed by Mr SamUel Jeqkini), becaufe in. fuch a cafe there would always be a good 

which, as it is contrived to turn a fphere.at one and pope, upon which the tranquillity of Chriflendom fo 

the fame time on two axes, cutting each other at right materially depends.'' 

angles, will produce the fegmeot oJFa true fphere mere- As this was a confidential letter from Lorenzo to his 

iy by turning round the wheels, and that without any fon, the firft of thc£e extrads fumifhes very fufficient 

care or ikill in the workmen. The following .defcrip-^ evidence, that Giovanni had been at leaft a well behaved 

tion of this machine vrill enable our readers fully to boy* diligent in his -fludies, and regular iv^ his condud ; 

comprehend its conftrudion, and the mode of ufing and without fupppfing him remarkably religious, the 

Plate it : A is a globe covered with cement, in whicb are admonitions of fuch a father, aided by his own ambi* 

XXill fixed the pieces of glafs to be ground. This globe tion and love of letters, would fur<?ly guard him againii 

is faflened to the axis, and turns with the wheel B. C fuch grofs licentioufnefs as that of which he is accufed 

19 the bra£i cup which polilhes the glafs : this is faflen- in the Encyclopedia. How much he revered his father, 

ed to the axis, and turna with the wheel D. The mo- is apparent from the.letter which he wrote to his brother . 

tion of the cup C, therefore, is at right angles with the i^niediately after Lorenzps. -death. ** What a father 

notion of the globe A ^ whence it follows ^emonltra- (.fays he), have we lofl I How iodulgt^nt tp his children ! 

Lly, that the pieces of g^afs grottnd by this. double m0-. Wonder not, then, thnt I grieve, tiiat I lamtm, that I 

tion muft be formed into .iIm fegments of ipherts. find no refl. Yet, my brother, I. have, fome coniolation 

LBO Xk is a- pontiff to whomjeaining, and art, and in reiied^ing that/I have thee, whom I (hail always re- 

icience, aie fo deeply indebted, that not to give ^ Iketch gar^ in the place of a father." v>uicly thib is nut the 

Qi hiaiife and diaradter, in a Work of this kii)^* would language of a grofs feafualift, or of one \ftLo could looa 
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forget the fidotary admonittODt of facii a pamit as Lo- 
renzo de Medici. But it is needlefs to infer the de- 
cency of his chara£ter by fucfa reafoningt as thcfe. 
The ftory puhliflicd in the Eneycidp^dut^ of the manner 
in which the Cardinal de Medici obtained the ttara» can- 
not poffibly be true. The reader* who (haU turn to 
the article Pope in that Work, will find that the con- 
ctawy when fitted vp for an de^^ion, it fo large a place^ 
that we may fafcly affirm, that had the cardinal's ulcer 
difcharged matter fo fetid as to foifin all the cells ^ the 
aifertion of the phyficians would have been verified, and 
that in the then ftate of the healing art, the new pope 
could not have furvived a month. Let it be remem- 
bered, too, that Leo, at his accefOon, was not ^, but 
37 years of age, and that he had long ruled in Florence 
with fovereign fway by the fame means which had up- 
held the authority of his father. The follies of youth, 
therefore, had he ever been remarkable for fueh follies, 
muft have been over with him ; and in fuch a flate as 




nefity it wit neeefiry that they ftodd be powerfid 
enough to defend themfclves, after hia death, from the 
rapaciooa aims of fucceedmg pontiffs ; but, in proCeca- 
tiflg this pkn, he was fo far from a£^ing tyrannically or 
injuTtoufly to others, that during hia pontificate, the papal 
dominions enjoyed a degree of tranqutHity fupcrior to 
any other Italian ilate. During the contefts that took, 
place between the emperor and the French king, (b f«r 
from ading trescheroofly, he ditttnguinicd hiinfelf by 
his moderation, his vigilance, and his pc^itioal addreis ; 
on which account he is juftly celd>rated by an eminent 
hifionan of our own *, as *' the only prince of the age* Dr £»• 
who obfervod the notions of the two conterdtng mo-^^*** 
narohs with a prudent attention, or who difieovcred a 
proper folicitude for the pnbUc fafisty." 

We trufl that no xealous Proccftant wiE think we 
have employed oar time ill, in vindkatiog the chara^cr 
of thia fpiendid pontiff i for good learning, and, of 
cottife, true religion, arc more inddbted to Leo X. than 



Florence he could not have maintained the enthority of to any other individual of the age In which he lived, his 
Ix)renzo, without eihibiting not only Lorenzo's libe- father Lorenzo alone excepted* 



rality, but likewife his decency of man nets. 

The next charge brought again!! Leo in the Eruy* 
dopadia is that he* publHhed general indulgences 
throughout Europe ; and this is fo cxprdTed as to lead 
the in- informed reader to fuppofe, cither that no fuch 
indulgences h;id ever been publifhed by any of his pre- 
dece^ors, or that there was fomething peculiarly fcan- 
dalous in Leo*8 mode of pnblifhing them. Both fop- 
pofitions, however, are erroneous. The hiflorian of the 
council of Trenty who certainly was not partial to the 
court of Rome, or to the difpenfing power of the pope, 
has (hewn, that the practice of raifing money by the 
publication of indulgences, had prevailed ever fioce the 
year i lOO ; that many former popes had raifed money 
in this manner for porpofes much lefs laudable than 
thofe which Leo had in his eye ; and that the real oaufe 
of Luther's attack upon Leo's indulgences was, that 
they were preached through Saxony by the Dominican 



Lko Minor^ the LUtk Lion^ a conftellation of the 
northern hemifphere, and one of the new oties that were 
formed out of what vreve left by the ancients, under the 
name of SteUs Infarwtis<, or unfonned ftars. See ^z* 
TRONOMYi n^ 406, EncycL 

I^ESLIE (Charles), was a man £0 eminent for hia 
learning, his talents, and his jiiety, that a foOer account 
of him than that which ia given in the EnKjcloftsdia 
mufl be acceptable to our Chriilian readers. He was 
the fecond foa of Dr John Ledie btfhop of Ctoghcr in 
Ireland, who was defoended ftom an ancient family in 
the north of Scotland, and being an admirable fcholar, 
rofe to die dignity of bi(hop of OrkiKy in his own 
country, whence he was tmnflated, in 1633, to Raohoe 
in Ireland, and afterwards, in 1661, ta the ice of 
Clogher. 

Our author was banm In Ireland, hot in what year 
we have not kamed. A ludicrous ffcory goes indeed of 



friars ; whereas the preacliing of former indulgences had his having been begotten in prifon, and of hts ^hcr 



been committed to the hermits of St Aoguftlne, the 
order to which Luther himfelf belonged ! 

Leo is likewiie acctifed in the Encyclopedia of being 
a profefled infidel, and of having called Chriftianity '< a 
feble very profitable for him and his predecefrors.*^ But 
of the truth of this accufation there feems not to be the 



having (aid that he hoped he would in confcquencc be< 
come the greateft fcourge of the covenanters that Great 
Britain or Ireland had ever fern. This f^ory, with ^ 
its circumftanccs as told to us, can hardly be true ; hot 
we think it could not have been fabricated, had not 
Charles Leflie been bom within a year of CromweU'a 



fhadow of evidence. Leo had too much fenfe to utter conqiieft of Ireland, when the good bifhop, having fufiain^ 



exprtfUonR of this kind, even had he been an unbeliever 
ki his heart ; for he could not poffibly exped that his 
indulgences a^nd pardons would be purchafed, had he 
declared in fuch ftrong terms that they were of no va- 
lue. Father Paul indeeil fays, that he was not a deeo 
divine, or fo pious as feme of his predecefibrs ; but he 



ed a fiege in his caHle of Kaphoe again it tbaC arch rebel, 
was fome time kept in clofe confinement. 

We are equally ignorant of the fchool where he was 
educated as of the year of his biith ; buit we knorw that 
he had his academical education in Trinity Oollege, 
Dublin, where he cook the degree of mailer of arts. In 



afiirms, that he adorned tht papacy with many admirable the year 1671, he loft hia father, when he came over 



Qualities ; that he was learned, affable, liberal, goodi 
that he delighted in healing differences, and that his 
equal had not, for many years, filled the chair of St Peter. 
Surely this is not the charaAer of a profane infidel I 

Leo has been charged with raifing his own family to 
grandeur at the expence of jufltce ; and of dealing 
treacherouily, in order to efi^dl this purpofe, both with 
the emperor and with the French king. But the charge 
is either falfe or greatly exaggerated. He lofb no op- 
portunity indeed of aggrandizing his relations, well 
knowtngi that in oi^er to fecure to them any bfting be* 



to England, and, entering himfelf in the temple, fludied 
law iSt fome years, but afterwaids relibquifhed it for 
the ftudy of divinity. In 1680, he was admitted into 
holy orders; and, in 1687, was made dianceMor of 
Connor. 

About this period he rendered himfelf particularly 
obnoxious to the Popifti party in Ireland, by his zealoua 
oppofttion to them, which was thus caHed forth. Roger 
Boyle, bifhop of Oogher, dying in 1687, Patrick BM^n^M:^ 
Tyrrel was made titular Popifh bifhop, and had the re- Di^imarj^ 
vmiiei ef the fee aflKgned turn by king Jamet» He fet 

I up 



81 



'I 

■ 3 



I 



I 



L E S C 77 1 L E S 

if flic* up a eoDvent of fri«r8 in Monagh«n: andyfiitiD^ hUlia- DefencCi from a Speech faid to be fpoken by him LeC* 
—-"^ bnation there* held a public Tifitatton of his dcrgy with agatnft occafional conformity, 1 704, 4to. 6* The new — *— 
great folemnity ; when» fome fubtlc logicians attending Afibciation of ihofe called Moderate Churchmen, &c. 
him, he was fo infolent as to- challenge the Proteftant occalioned by a parophltt, intitled» The Danger of 
dergy to a public difputation. I^flie undertook the Priedcrafc, 1705, 4x0. 7. The new AfFociationy part 
taOc, and performed it to the fatisfadton of the Pro« 2d, 1705, 4to. 8. The Piinciples' of Diff'enters con^ 
tfcftants; though it happened, as it generally does at cerning Toleration and occafional Conformity, fjo^f 
fuch GOntefte, that both fides claimed the vidory. He 4to. 9. A Warning for the Church of England, 1 7c6, 
afterwards held another public difputation with two ce- 410. Some have doubted whether thefe two pieces 
kbrated Popifh divines, m the church of Tynan, in the were his. 10. The good old Caufe, or Lving in 
diocefe of Armagh, before a wry numerous afTembly of Truth ; being a fecord Defence of the Biihop of Sanim 
perfons of both religions; the iffue of which was, that from a fecend Speech, &c. 17 lo. For this a warrant 
Mr John Stewart, a Popilh gentleman, folemnly renoun* was iifued out againfl Leflie. 1 1 . A Letter to the 
eed the errors of ihe'chareh of Rome. Bifhop of Sarum, in Anfwer to his Sermon after the 

As the Papifbhad gotpofrefiion of an Epifcopal fee, Queen's Death, in Defence of the l<.evoiution, 1715. 
they engrafr«l other ol&ces tcx>; and a Popiih high* 12. Salt for tlie Leech* 13. The Anatomy of a Ja- 
fheriff was appointed for the county of Monaghan. This cobite. 14. Gallienus redi virus. 1*5. Delenda Car* 
proceeding abrmed the gentlemen in that county ; thago. 1 6 A Lecter to Mr William Molyneua, on 
who, depending much onLe^'s knowledge asa' juftice his Cafe of Ireland's being bound by the Engliih AAn 
of peace, r«fpaired to him, tben confined, by the gout, of Parliament. 17. A Letter to Julian Johnfon. i8.' 
to his houfe. He told them, that it would be as illegal Several Tra<5ls againft Dr Higden and Mr Hoadly. 
in them to permit the (heriff to a A as it would be in 19 A Difcourfe, fhewtng;wbo they arc that are no\r 
him 10 attempt iu But tiiey tnfifUng that he fhould qualified to adminifter Baptifm. 20. The Htftory of 
appear himfelf on the bench at the next quarter* feffions. Sin and Hercfy, &c 1698, 8 vo. a i. The Truth of 
and all promifiiig to ft and by him, he was carried thither Chriftianity dtmonflrated, tn a Dialogue between m 
with much difficulty and in great pain. When the Chrillian anda Dtift, 171 1, 8vo:*~Againft the Papiib:- 
ibcriif appeared, and was taking hit place, he was afked 22. Of private Judgmeat and Authority in Matters of 
whether be was legfally qualified ; to which he anfwered Faith* 25. The Cafe Rated between the Church of 
pertly, ** Thitt he was of the king's own religion, and Rome and the Church of Enghisd, &o. 1715. 24* 
it was his mi!jefly's will that he fhould be AierifF." The true notion of the Catholic Church, in Anfwer to 
Leflie replied, ** That they were not inquiring into his the Bifhop of Meaux*s Letter to Mr Ndforv,- &<;• 
majefty's religion, but whether he (the pretended (heriff) Befides thefe, he publifhed the four following trades: 
had qualified himfelf according to law, for a6iing as a 25. A Sermon preached in CheAer,. againft Marriagea 

proper officer ; that the law was the king's will, and no- in different Communions. 1 702, 6v<n. This fermon oc» f 

thing elfc to be deemed fuch ; that his fubjedU had no cafioned Mr DodweU's difcourfe upon the fame fubje^ i 

•ther way of knowing his will, but as it is revealed to 26. A Diflertation concerning the Ufe and Aotliority I 

Ihcm in his laws : and it mull always be thought to of £cclefiafl.ical Hiilory. 27. 'I'he^afe of the Regal i 

cofttinne fo, till the contrary is notified to them in the and the Pontificate. 28. A Supplement, in Aftfwer to 

lame authentic manner*" Upon this, the bench una- a Book, intitled, The regal Supremacy in EcclefiaAi* 

nimoufly agreed to commit the pretended (heriff, for cal Affairs afferted, &c Thefe two laft pieces were 

his intrufion and arrogant contempt of the court. Lef* occafioned by the difpute about the rights of eonvoca* 

lie alfb committed fome officers of that tumultuous army tion, between Wake, &c. on one fide, and Atterbury 

which the Ijofd Tyrconnd raifed for robbing the and his friends, among whom was I^eflie, on the other. 

cooatry. ' It is faid by the authors of the Biographical Die* 

In this fpirited condud Ltdie aded like a found di** tionary, that, in confequehce of a publication of faisy 

^'mt and an upright magiftrate ; but though he thought intitled, *^ The hereditary rig^ of the crown of Eng* 

hionfelf authorii'id to refill the illegal nuindates of his land afferted,^' he was under the ncceffity of leaving 

fSofereigs, like many other great and good men, he di« the kingdom ; and that he repaited to the Pretender at 

fiinguiihed between active and pafiive obedience, and Bar le due, where he was allowed to officiate, in a pri- 

fdt not himfelf at liberty to tiansfer his allegiance from vate chapel, efier the rites of the churdi of En^and { 

tbst fovereign to another. Refufing therefore to take and where he endeavoured, though in vain, to convert 

the oaths to king WtUiara and queen Mary, he was de« the Pretender to the Proteftaitt religion, 

piivcd of all his preferments; and in 16M9 he removed That he repaired to Bar h duc^ and endeavoured to 

with his family to England, where he pubUflted the fol* convert to the church of England him whom he confi* 

lowing works, befides thofe already noticed in the £«• dered as the rightful fovcreign of England, is indeed 

eycIof££a : i. Anfwer to Archbifhop King's State of true ; but we have reafon to believe that this was not 

the Protcftants in Ireland. 2. Caffandniy coilcenung in confequence of his being obliged to leave the king* 

the new Affociations, && 1703, 4to. 3. Rehearfals ; dom. There is, in the firft pUce, fome grounds to be« 

at firft a weekly paper, published afterwards twice a* lieve, that " The hereditary nght of the crown of Eng- 

veck in a half*ffieet, by vray of diak>gue on the affiiirs land afferted*' was not written by him ; and there is fttii 

af the times; begnn in 1704, and continued for fix or in exiftence undoubted evidencey that, in confequence 

^<even years. 4. The Wolf ftripped of his Shepherd's of his great fame as a polemic, he was feat to Bar le 

Clothing, in Anfwer to Moderation a Virtue^ 1704, due for the exprefs purpofe of endeavouring to convert 

4<o. 'ilie pamphlet tt anfwers was written by Jamea the fon of James II. by fome gentlemen of fortune ia 

Oven. 5. The Bifhop of Sarum's [Burnet's^ pt^pcr Engbrnd^ who wiihed to fee that prince on the throne 

of 
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, ^^fl'g' of Wb Rnceftors. The writer of this article had the ho- (EncjcL), the credibOiCy of the gofpel miracles u efta- Leflie. 
• nour, 16 or 17 years ago, to be known to the grand- blifhed by an argument, which the author certainly bgr- ■ v "^ 
c'aughter of one of thofe gentleman — a lady of the rowed from no man, and which the late princtpd 
ftrif^eft veracity ; and from her he received many anec- Campbell coniidered aft original ; yet within half a year 
"dotes of Leflie and his aflbciates, which, as he did not of the publication of that article, the credibility of the 
then forefee that he fhould have the prefent occaf-on gofpel-mirades was treated in the vcij iame manner by 
for them, he has fuffered to flip from his memory. F. Savers, M. D. though chere is in his differtadon 
That lady is ft ill alire, and we have re^fon to believe complete internal evidence that he had not feen the ar* 
is in pofleflion of many letters by Leflie, written in con- ttclc in the EncychpaJia* Not many months ago, the 
fidence to her grandfather, both from Bar U due and author ofthis^ttch reviewed, in one of the journalsy 
from St Germaius ; and by the account which (he gave the work of a friend, which was at the fame time re- 
of thefe letters, Leflie appears to have confidered his viewed in another journal, that at this moment he has 
prince as a weak and incorrigible bigot, though, in never ieen. Yet he has been told by. a friend, who is 
every thing but relig^ion, an amiable and accompliihed much verfant in that kind of reading, and knows no- 
man. This may have been his genuine charsd^ei: ; for thing of his concern with either rcTiew, that the book 
we all know that' it was the chara6ier of his father ; but in queflion muft, in both joiirmtls, have been reviewed 
it is not of him that we are writing. by the (ame hand ; becaufe in both the fame charader 

Mr Leflie having remained abroad from the year is given of it in almoft the very fame words ! 
1709 till 1 721, returned that year to £nghnd> refol> After thefe inftances of apparent plagiaiiOn, which 
▼ing, whatever the confequences might be, to die in his we know to be only apparent, has any man a right to 
own country. Some of his friends acquainting lord fay that Charles Leflie and the Abbe St Real might 
Sunderland with his pnrpofcs, implored his protedtion not have have treated their fubjed in the way that they 

' for the good old man, which his lordfliip readily and have done, without either borrowing from the other ? 
generoufly promifed. Mr Leslie had no (boner arrived The coincidence of arrangement and reafoniz^g in the two 
in London, than a member of the houfe of commons works is indeed very furpriiing ; but it is by no means 

- officioufly waited on lord Sunderland with the news, but fo furpriGng as the coincidence of etyifiological deduc- 
met with fuch a reception from his lord (hip as the ma- tiona which appears in the works of the Doctors Doig 
lice of his errand deferved. Our author then went over and Vincent. The divines reafon from the acknowledged 
to Ireland, where he died April i%, 1722. at his own Istws of human thoughts the reafonings of the gramma^ 
houfe at Glafloagh in the county of Monaghan. rians, with all due deference to their fuperior learning. 

His chara£ker may be fummed up in a few words, we cannot help coniidering as fometimea fanciful. 
A Confummate leaniing, attended by the loweft humility. But this is not all that we have to urge on the fub« 

the ftrif^eil piety without the lead tindure of morofe« je£t. If there be plagiarifm in the cafe, and the iden- 
nefs, ft converfation to the laft degree Hvely and fpirited, tity of titles looks very like it, it is infinitely more pro- 
yet to the laflr degree innocent, made him the delight bable that the editor of St Real's works Itole from Lef- 
of mankind,' and leaves what Dr Hickes fays of him lie, than that Leflie ftole from St Real, unlefs it can be 

^ unqueftionable, that he made more converts to a found proved that the works of the Abbe, and this work in 

. faitk and holy life than any other man of our times. particular, were publiflied before the year 1697. At 
A charge, however, has been lately brought againft that period, the Engliih knguage was very little read 

' him of fuch a nature, as, if well founded, muft detra^ or uoderflood on the continent ; whilfl. in Britain the 
not only from his literary fame, but alfo from his inte- French language was, byfcholan^ as generally under- 
grity. ^' The ihort and eafy Method with the Delfts" flood as at prefent. Hence it is, that io many French- 
is onqueilionably his moft valuable, and apparently his men, and indeed foreigners, of different nations, thought 
moil original work ; yet this tra^ is publiflied in French themfclves fafe in pilfering fcience from the Britiih pbi- 
among the works of the Abbe St Real, who died in lofopliers * ; whilfb there is not, that we know, one wdl*^^^ 
1692 ; and therefore it has been faid, that unlefs it was authenticated inftance of a Britidi philofopher >^ppi^'cYciS°i<- 
publifhed in Englifli prior to that period, Charles Leflie priating to himfelf the difcoveries of a foreigner. If^r^Mw^, 
mutt be confidered as a fliamelefs plagiary. then, fuch men as Leibnitz, John Bernouli.!, andfDjnMar'M, 

The Englifli work was certainly not publifhed prior Des CAarts, tru fling to the improbability of detcc-^*/*^' 
to the death of Abbe St Real; for the firfl edition tion, condescended to pilfer the diicoveries of Hook i,*?^ jn^J^j, 
bearsdatejuly 17th 1697; andyet many reafonsconfpire Nbwton, and Harriot, is it improbable that the^uppi, 
to convince us. that our countryman was no plagiary, editor of the works of St 4leal would claim to his friend 
There is indeed a driking f^milarity between the £ng- a celebrated tra£t, of which he knew the real author to 
lifh and the French workii ; but this is no complete proof be obnosLious to the government of his own countryv 
that the one was copied from the other. The article and therefore not likely to have powaful' friends to 
Philology in the Encyclyfaefm Britannica, of which maintain his right? 

•Dr Doig is the author, was publiflied the very fame But farther, Burnet, biftiop of Sanim, was an exceU 
• week With Dr Vincent's dilTertation on the Greek verb, lent fcholar, and well read, as every one knows, in the 

It was therefore impoflible that either of thcfe learned works of foreign divines. Is it conceivable, that this 
men, who were till then ftrangers to each others names, prelate, when fmarcing under the lafh of Leflie, would 
could have 'f^olcn aught from the other; and yet Dr have let flip io good an opnortunity of covering with 
Vincent's derivation of the Greek verb bears as itriking .difgrace his moft formidable aotegoniil, had he known 
a refemblance to Dr Doig's as the Abbe St Real's ihat antagoniii to be guilty of: plagiarifm from the 
work does to Charles Leflic's. in the article Miracle writings of the Abb6 St Real i Let it be granted, 

,2 ■ however, 
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htOie however, that Burnet was a ft 
• . U and to this plagiarifm $ it can 



c 




Le Clare was a ftranger to thci 

author, when, for resfoni bcft known to himfclf, he order for that purpofe (bared the Ijke fate, and were 
chofe(i7<^6) to depreciate the argument o^ thejhori alfo publicly burnt. When Cremtittus Cordus, in his 
metbody and to traduce its author as ignorsnt of ancient hiflory, called C. Cafllus the hll of the Romans^ the fe- 
hiftory, and as having brought forward his four marks nate, in order to flatter Tiberius, caufcd the book to be 
for no other purpose thwi to put the deceitful traditioos burnt ; but a number of copies were favcd by being coo- 
of Popery on the fame footing with the moft authentic cealed, Antiochus Epiphanes caufed the books of the 
doAriues of the gofpel, does not fo much as tnfinuate Jews to be burnt ; and in the firft ccntunes of our sera 
that he borrowed thefe marks from a Popifh abb^, the books of the Chriftlans were treated with equal fe- 
though fuch a. charge, could he have eftablifhcd it, would vctity, of which Arnobius bitterly complains. We arc 
have ferved his. purpofe more than all his rude railings told by Eufcbius, that Dioclefian caufed the lacred 
and invcdive. But there was no room for fuch a charge. Scriptures to be burnt. After the fpreading of the 
In the fccond volume of the works of St Real, publifh- Chriftian religion the clergy exercifed, againft hooka 
ed in 1757, there is indted a trad^ entitled Methode that were either unfavourable or difagrceable to them, 
Courte et Aijh pour comhattr^ les Dt^ijlet; and there can the fame fever ity which they had cenfurcd in the hea- 
be little doubt but that the publifhcr wi(hed it to be thens as fooliih and prejudicial to their own caufc. 
confidcred as the work of his countryman, Unfartu- Soon after the invention of printing, laws began to 
nately, however, for his dcfign, a catalogue of the Ab- be made for fubjcd^ing books to examination ; a regulsi- 
bc's works is given in the firft volume; and iu that ca- tion propofed even by Pl^o; and which has been wifh- 
talogue \S\^ MtiiJfodc Courts et Aijce is not mentioned. ed for by many fmce. Our author gives a great ^eal 
We have dwelt thus long on T'he Short and Eafy Me- of curious information on this important fubjed, which 
thod *ttfitb the Deijlt^ becaufe it is one of the ableft our limits do not permit us to repeat ; but it is app»- 
works that ever was written in proof of the Divine rent from his work, that the liberty of the prefe is but 
origin of the Jcwi(h and Chrifi^ian Scriptures ; a work a modern privilege 5 and that it has not been enjoyed 
of which the merit is acknowledged by Lord BoHng- completely in any country but this happy ifland. 
broke, and whiqh, as has been obferved elfewhere (fee LICHEN {itt EncycL)^ is a genus of plants, of 
Theology, n" 1.6. £ncycL) Dr Conycra jVIiddlcton which (he moft valuable fpeciea feems to be theLiCHm 
confeffes to be unanfwerable If by men of fcieiice we RocBLtyi, or jlrgoL As that fpecies has not been no- 
be thought to have fpent our time well in vindicating ticed in the article referred tOj the following account of 
the rights of our illudrious philofophers Hookc and it from Profe^or Beckmann will be acceptable to many 
Newton, to difcoveries which have been urjuftly claim- of our readers : 

ed bylhe philofophers of Germany and France; we It is found in abundance in Ibme oftheiflands near 
will not furely hy the friends of ChrilHanity be thought the African coaft, particularly in the Canaries, and in 
• to have employed our time ill in vindicating Leflie's fcveral of the idands in the Archipelago. It grows up- 
claim to this decifive argument in fuppott of our holy right, partly in (ingle, partly in double ilems, which arc 
religion. about two inches in he^ht. When it is old, thefe 
LEVER, the firfl of the mechanical powers, for the ftems are crowned with a button fometimes round, and 
properties of which fee Mechanics ; and for a demon- fometimes of a flat form, which Tournefort, very pro- 
(Iration of its fundamental property, fee Stkel yard, p^rly, compares to the excrefcences on the arms of the 
both in the Encyclopad'ia. iepia. Its colour is fonietimes a light, and fometimes 
LICENSER OF Books (fee Liberty o/the Prefi, a dark grey. Of this mofs, with lime, urine, and alka« 
Encycl ), has been an oiEcrer in almoil every civilized line falte, is formed a dark red paftc, v/hich iu corn- 
nation, till the end of the lail ccntH)7 that the office merce has the fame n?.me, and which is nnich ufed in 
was abohfhed in Great Britain. ProfefTor Beckmann, dyeing. l*hat well-known fubftance called lacmus is alfo 

* ^if^ry ^with his ufual induilry *, has proved that ^ch an of&ce made of it. 

4mvniiQu*^ W88 cdablifhcd not only in the Roman Empire, but Thcophraftas, Diofcorides, and their tranfciiber 

even in the republic, and in the free flates of ancient Pliny, give the name of Phycos thcdaffion^ or pontion^ to 

Greece. At Athens, the works of Protagoras were this plant, which, not withftacding its name, is not a fea 

prohibited ; and all the copies of them which could be weed but a mofs ; as it grew on the rocks of different 

colk^ed were burnt by the public cfier. At Rome, idands, and particularly on thofe of Crete or Candia. 

the writings of Numa, which had been found in his It had> in their time, been long vfed for dyeing wool, 

grave, were, by order of the fenate, condemned to the and the colour it gave when &e(h was fo beautiful, that 

£re, becaule they were contrary to the religion which it excelled the ancient purple, which was iu)t red, as 

he had introduced. As the populace at Rome were, niany iuppofe, but violet. Pliny tells us, that with this 

in times of public calamity, more addi^ed to fuperfU- mofs dyers gave the ground or fird tint to thofe clotha 

tion than fcemed prqper to the government, an order which they intended to dye ^t'ith the collly purple, 

was iifued, that all fuperftitious and aftrological books When it was fir ft employed as a dye by the moderns, 

fhould be delivered into the hands of the prastor. This is not fo certain*, though the Profeflbr has proved, we 

order was often repeated ; and the emperor AuguHus think completely, that it muft have been at leafl as early 

caufed more th?.n twenty thoufand of thefe books to be as the beginning of the 14th century. 

burnt at one time. Under the fame emperor the fat i- "Among the oldeft and principal Florentine fami- 

ricil wosks of Labienoawere condemned to the fir^ lies (fays he)» is that kpowa under the name of the 

OrLceUarii. 
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LUKmi- Oricclhritor RuceUani, RufccUai or Rttcelhiif feveral 
of whom have diftmgutlhed thcmfelvet as fUtcfmen and 
ineD of letters. This family are defcendcd from a Ger- 
inan nobleman, named Ferro or Frederigo, who lived in 
the beginning of the twelfth centuiy. One of hia de- 
fcendants, in the year 1 30O9 carried on a great trade in 
the Levant, by which he acquired confiderabk richesy 
and returning at length to Florence, with his- forttti)e» 
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mation w« ire itidebted to Ferber. Bnt whctice irifei 
the fmell of the bcmus, which appears fo like that of 
the Florentine iris V* Some of the latter may, perhaps, 
be mixed with it; for our author thiolks, that he has ob- 
ferved in it (matt indiflbhiblc -particles, which may hsve 
been bits of the roots. The addition of this fubdance 
can be of no ufe to imprvre the dye ; but it may in- 
creafe the weight, and give the lack more body ; and 



firft made known in Europe the art df dyeing with perhaps it may be -employed to render imperceptible 



s 



argol. It is faid, that a little before hie return from 
the Levant, happening to make water on n rock cover- 
ed with this mofs, he obferved, that the plant, which 
was there called refpio^ or refpo^ and in Spain crdglia^ 
acquired by the urine a purple, -or, as others fay, a red 
^our. He therefore tried feveral experiments ; and 
when he had brought to perfedion the art of dyeing 
wool with this plant, he made it known at Florence, 
where he alone pra^ifed it for a confiderabtc time, to 
'the great benefit of the ftate. .From this ufeful inven- 
tion, the family received the name of Oricellarii, from 
which, It lall, was formed RuceUai.'' The Profeflbr, 
^however, does not believe that this Florentine difcover- 
•ed the dye by means of the above-mentioned accident, 
but that he learned the art in the Levant^ and on his 
return taught it to hfs countrymen. 

^ Our dyers do jiot purchaie raw «rg6), but a ptftc 

- made of it, which the French call orfiilfe mfJte, The 

prepantion of it wr9 for a long time kept a fecret by 

the Florentines. The' perfon who, as (tir as I know. 



fome unpleafant • fmell, for which purpofe the roots of 
that plant are nfcd on many other occafions. 

LIGHT, it has been c^ferved in the article Cnt- 
MisTur, n^ 319. (Suffi), confifts of rays diffemitFy 
flexible. This was eftablifhed by fome well devifed ex- 
periments made by Henry Broagham, £fq; of which it 
may be proper to give an account here. 

Jn the firft experiment, he darkened his chamber in 

'the ufual way, and let a beam of the fun's light into it 

•through the hole of a metal plate fixed in the (hntter of 

the wrodow, ^'^th of an inch in diameter. At the hole 

within the room he placed a prifm of glafs, of which 

the ref racing angle was 45 degrees, and which was 

everywhere covered with black paper, except a fmail 

part on each fide ; and through this part the light was 

rcfra^ed fo* as to form a diftin6i fpedrum on a chart at 

'fix leet diftance from the window. In the rays, at two 

feet from the prifm, he placed a black unpolifhed pin, 

of which the diameter was r\;th of an inch, parallel to 

the chart, and in a vertical pofitton. The fhadow of 



made it. firft known was Rofetti ; who» as he himfelf the pin was found in the fpe^trnm ; and this {hadow 



tells us, carried on tiic trade of dyer at Florence. Some 
inibrmation was afterwards publifhed cO'-^ceming it by 
* Lib. Impeniti • and MIcheli the botanift f . In later times 
?7^l^'' ^^^ ** hji^been muck pradlifed in France, England, and 
iim^tum Holland. Many dfuggiil:?, inilead of keeping thts pafte in 
gemera FU- & moifl ftatc With urtnc, as they ought; fuffer tt to dry, 
in order to fave a little dirty work. It then hu the 
. appearance of a dark violet-coloured earth, wkh here 
, and there fome white fpots in it. 

'< The Dutch (continues our author), virho have found 

* out better methods than other nations of manufacturing 

many commodities, fo as to render them cheaper, and 

.'thereby to hurt the trade of their neighbours, are the 

inventors alfo of lacmus, a preparation of argol, called 






had a confiderable penumbrai which was broadeft and 
moft diflinA ki the violet part, narroweft and moft con- 
fuied inx the red, and of an intermediate thicknefe and 
drftinf^nefB in the mtermediate colours. The penumbra 
was bounded by curvilinear fides, conirex towards the 
axis to which they approached as to an afymptote, fb 
as to be neareft to it in the place of the leafl rdFrangiye 
rays. By moving the prifm on its axis, and caufing 
the colours to alcend and defcend on any bodies that 
were ufed infiead of the pin, the red, wherever they 
Ml, made the lea(l, and the violet the greated, (hadow. 
In the next experiment, a (creen was fubi!ttuted m 
the place of the pin ; and this foreen had a large hole, 
on which was a brafs plate, pierced vrith a fmall hole 



orfeille en pier re , which has greatly lefiened the ufe of ^Vd of an inch in diameter. While an afliftant movel 



that en pJte^ as it is more eafily tranfported and pre- 
ferved, and fitter for ufe \ and as it is befides, if not 
cheaper, at leaft not dearer. Hits art confifts, un- 
doubtedly, in mixing with that commodity fome le(s 
valuable fubftance, which either improves or does not 
much impair its quality, and which, at the fame time, 
increaies its weight (ii). Thus do they pound cinnabar 



the prifm flovily on its axis* the author obferred the 
round image made by the different rays pafling Ch rough 
the hole to the chart ; that made by the red was grtat- 
efi, that of the violet lead, and that of each interme- 
diate rays was of an intermediate fize. When the (harp 
blade of a knife was held at the back of the hole, ** fo 
as to produce the fringes mentioned by Grimaldo and 



and fmalt finer than other nations, and ye^ fell both Newton, thefe binges in the red were broadeft and 



thefe srticles^ cheaper. Thus do they fift cochineal, and 
fell it cheaper than what is uufifced. 

'< It was for a long tkne believed, that the Dutch 
prepared their lacmus from thofe linen rag4 which in 
the fouth of France are dipped in the juice oHhe croton 
i'mBoriitm ; but at prefent, it ia almoft certainly known, 
that mfeiHe en pdie is the principal ingredient in Brfeilh 
tn^rre that is in lacmos ; and for this cuvkms tnfor- 



moft moved inwards to the (hadow, and moft dilated 
when the knife was moved over the hole.; and the hole 
itfeif on the chart was more dilated during the motion 
when illummated by the red than when iUrnninated by 
any other of the ntya, and kaft of all when iHnminatcd 
by the vioJet.*' 

From thefe tvro experimeiits, the author mfers ^ that 
the rays of the fan% light dilfer in degree of fietibility^ 

and 



(a) As dry lacmus is nnch cheaper than moift, tt mty be readily Aippofed that it is adu^trited with boA 
and other fubftaoces* Vakniini Hi/loriaJimpUcium. Francf* ad Moen. I7i6. foL p* ijz* 
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Lim1>ert aA4 ^^^'^ tbofe which are leaft refrangible are mofi infiexi" 
ii bleJ*^ From other experimentft, he condudcst that the 
mojl inflexible rays are alfo mqft deflexible. In the fcquel 
of his paper, he afcertains the proportion which the 
angle of tnfteSton bears to that of deflexion at equal in* 
cidences, and the proportion which the different^x/^i- 
Ht'tet of'the different ray» bear to one another. We 
ihall give ah account of fomc other experiments nnade 
by him* and of the inferences drawn from them, under 
-the word Reflex ity, to which a reference has already 
been made. 

LIMBERS, in artilkry, a fort of advanced train, 
joined to the carnage of a cannon on a march. It is 
•compofed of two (hafts, wide enough to rccciye a horfe 
between them, called the Jillet horfe : thefe (hafts are 
joined by two bars of wood, and a bolt of iron at one 
end, and mounted on a pair of rather fmall wheels. Up- 
on the axle-tree rifes a ftrong iron fpike, which is put 
into a hole in the hinder part of the train of the gun- 
carriage, to draw it by» But when a gun is in afUon, 
the limbers are taken off, and run out behind it. 

LIMIT OF A Planet, has been fometimcfl ufed for 
its greateft heliocentric latitude. 

Limited Problem^ denotes a problem that has but 
one folutibn, or fome determinate number of folutions : 
as to dcfcribe a circle through three given points that 
do not lie id a right line, which is Hmited to one fo- 
lution only ; to divide a parallelogram into two equal 
parts by a line parallel to one fide, which admits of two 
'folutions, acconding as the line is parallel to the length 
or breadth of the parallelogram ; Or to divide a triangle 
in any ratio by a line parallel to one fide, which is li- 
mited to three folutions, as the line may be parallel to 
any of the three fides. 

LOCAL Problem, is one that is capable of an in- 
finite number of different folutions ; becaufe the point, 
which is to folve the problem, may be indifferently taken 
within a certain extent ; as fuppofe any where in fuch a 
line, within fuch a plane figure, &c. which is called a 
geometrical Locus* 

A local problem i^Jtrnple^ when the point fought is 
in a right line ; plane ^ when the point fought is in the 
circunuerence of a ardti Jbliilf when it is in the circum- 
ference of a conic fe^kion } oxjurfolidy when the point is 
in the perimeter of a line of a higher kind. 

LOCI, the plural of 

I^OCUS, a tine by which a local or indeterminate 
problem is folved ; or a line of which any point may 
equally folve an indeterminate problem. See Algebra, 
£ncycL 

LOGISTIC Curve, the fame with L^gakithmic 
Curvcy for which fee EncycL 

LOGISTICS, or Logistical Arithmeticy a name 
Ibn^etimes employed for the arithmetic of fexagefimal 
fira^itons, ufed in aftronomical computations. 

The fame term has been ufed for the rules of compu- 
tations in algebra, and in other fpecftzs of arithmetic : 
witnefs the logiftics of Victa and oth^r writers. 

Shakeily, in his TabuU Britanmca, has a table of lo- 
^rithms adapted to fexagefimal fra6iioas, and which 
he calb LogifUcal Logarithms; and the expeditious 
arithmetic, c^tained by means of them, he calls LogifU- 
cal Arithmetic. 

Libyan LOTUS has been defcribed (EncycL) ua« 
SuppL. Vol. II. Part L 
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der the tide Rhamnus ; but the following addttional L«tos« 
particulars from Mr Park wiU be acceptable to our bo- ^"^^' 
tanical readers : 

The lotus is very common in all the countries which 
our author vifited, and he had an opportunity to make 
a drawing of a branch in flower, of which an engraving 
is publiihed in his travels, that with his permiSon we 
have copied (fee Plate XXX.). The lotus produces 
fruit which the negroes call tomberongs. Thefe are 
fmall farinaceous berries, of a yellow colour and deli- 
cious taile. They are much efleemed by the natives, 
who convert them into a fort of bread, by expofing 
them for fome days to the fun, and afterwaitis pound- 
ing them gently in a wooden mortar, until the farina- 
ceous part of the berry is f(;parated from the ftone. 
This meal is then mixed with a little water, and formed 
into cakes ; which, when dried in the fun, refemble in 
colour and flavour the fweeteft gingerbread. The 
fi^nes are afterwards put into a vefTel of water, and 
(liaken about fo as to feparate the meal which may fttU 
adhere to them : this communicates a fweet and agree- 
able tafle to the water, and with the addition of a h'ttle 
pounded millet, forms a pleafant gruel called fondly 
which \h the common breakfaft in man^r parts of Luda« 
mar, during the months of February and March. The 
fi uit is coUe^ed by fpreading a cloth upon the ground, 
and beating the branches with a (lick. Our au- 
thor thinks there can be little doubt of this being 
the lotus mentioned by Pliny, as the food of the Ly- 
btan Lotophagi. • An army may very well have been 
fed with the bread made of the meal of the fruit, as is 
(aid by Pliny to have been done in Lybia ; and as the 
tafte of the bread ia fweet and agreeable, it is not likely 
that the foldiers would complain of it, 

LOWANG, a Chinefe ifland of fome extent in the 
neighbourhood of the CHusAN-Ifles, which fee in this 
SupplemerU. Some of the gentlemen belonging to the 
Britiih embaffy went afhore on Lowang, which they 
defcribed as naked both of trees and of cattle. Tbey 
examined particularly a fmall level plain recovered from 
the fea, which was kept out by an embankment of 
earth, at leaft thirty feet thick. The quantity of ground 
gained by it feemed fcarcely to be worth the labour 
that it mud have co(t. The plain was indeed cultiva* 
ted with the utmoft care, and laid out chiefly in rice- 
plats, fupplied with water coUeAed from the adjacent 
hills into little channels^ through which it was convey- 
ed to every part of thofe plantations. It was manured* 
inftead of the dung of animab, with matters more of- 
fenfive to the human fenfes, and which are not very ge- 
nerally applied to the purpofes of agriculture in Eng- 
land. Earthen veffeb were funk into the ground for 
the reception of fuch manure ; and for containing liquids 
of an analogous nature, in which the grain was fteeped 
previoufly to its being fown ; an operation which is fup- 
pofed to haften the growth of the future plant, as well 
as to prevent any injury from infe^ls in its tender (late. 
7*he party fell in with a peafant who, though ftiuck 
with their appearance, was not fo feared by it as to (hun 
them. He was dreffed in loofe garments of bli:e cot- 
ton, a (Iraw hat upon his head faitened by a firing un- 
der bis chin, and half boots upon his legs. He feemc;d 
to enter into the fpirit of curiofity, natnrally aniuiacing 
travellers^ and readily led them towards an adjoinipg 

L village. 
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UntfAo^ village. PdBiig hj a biall hm hoiife, they were in. ptrfic. aftd very Uttle tafte* The pbofphorie intlter Uriole, 

"^l^ Wted into it by the tenaac, who, together with his foii» ifTuci from a fort of bag on the flighteft prefliire $ wheo L»<UmJ. 

JLoctoJe. obferved them with aftonifhed eyes. The houfe was fqueczed outy thia matter lofes its fplcndour in a few ^ ' 

buih of woody the uprights of the natural form of the hours* and is convcfted into a white dry fubflance. A 

tinsber. No ceiling concealed the infide of the roof» portion of the pbofphorie belly put inia oS, (hone oif ly 

which was pat together ftrongly, and covered with the with a feeble light* and was foon extinguifhed. hi 

flraw of rice. The floor was of earth beaten hard* and water* a like portion fhone with the (ame Tivacity as 

the partitions between the rooms confifted of mats in the air* and for a much longer time. I'he author 

hanging from the beams. T^o fpinning wheels for thence concludes, .that the phofphorefcenoe of the lu- 

cotton were feen in the outer room ; but the feats for ciole is not the effect of flow inflammation* iwr of the 

the fpinners were empty. They had probably been fixation of azotic jjas, as the oil in which they fhine 

filled by females* who retired on the approach of (Iran- does not contain a fingle air- bubble : befides* the phoi- 

gers ; while they remained* none of that fex appeared, phorus of theie infe^ fhines tn a barometrical vacuum. 

Round the houfe were planted clutters of bamboo, and The obfervation made by Foftcr, that the luciole diffu- 

of that fpedes of palm* of which each leaf refembles fed a more vivid light in oxygen gas than io atmofphe- 

the form of a fan ; and* uied as fuch* becomes an article ric air* does not* according to Carradon* depend upon 

of merchandize. a combuftien more animated by the infpiration of thia 

LOXODROMIC CuRTE* or Spiral^ is the fame as gas« but on the aniouils fech'ng themielvea, while in 

the rhumb line* or path of a (hip (ailing always onjthe that gas* in a better oondicion. ** Whence* then* arifes 

fame courfe in an oblique direction, or making always (fays the author) the pbofphorie light of the luciole^ 

the fame angle vrith every meridian. It is a fpeciea of I am of opinion (adds be)* that the light ia peculiv 

logarithmic Tptral, defcribed on the iurface of the fphere* and innate in thefe infers* as feveral other piodu^bons 

having the meridians for its radii. are peculiar to other animals. As fome animak have 

LOXODROMICS* the art or method o£ oblique the £Kuky of accumulating the eledric fluid* and of 

failing* by the loxodromic or rhumb line. keeping it condenfed in particular organs* to diffufe it 

LUCrOLE* a name given in the j4nnalei de Cki» afterwards at pleafure* there may be otlunr animals en.- 

mle to the Lamfyris Itattca (See LAMVvais* EncycL), dowed with the faculty of keeping in a ccodenfed flate 

According to Dr Carradon, the light of the luciole the fluid which conflitutea light. It is poflible* that 

does not*depend on the influence of any external caufe, by a peculiar organization they may have the' power of 

but merely on the will of thofe infers. While they fly extra^ng the light which enters into the compohtion 

about at freedom* their fhining is very regular ; but of their food, and of tranfmitting it to thexefetvoir de^ 

when they are once in our power, they (bine very irre- fliced for that purpofe* which they have in their abdo- 

gularly, or do not fhine at a&. When they are molefled, men. It ia not even impoffible that they may have the 

they emit a frequent light* which appears to be a mark power to extra6^ from the atmolpheric air the lumi- 

of their refentment. When placed on their backs, they nous fluid* aa other animals have the power of extraft- 

fhine almoft without interruption, Inaking continual ef- ing from the faaae air* by a chemical proccfs* the fluid 

forts to turn themfclves from that pofition. In the day- of heat." • 

time it is necefTary to torment them tn order to make Carradon difcovered* that the phofphorefeence of the 

them fhine ; and thence it follows, that the day to them luciole is a property independent of the life of thefe 

is the feafon of rcpofe. *The luciole emit light at plea- animals, and that it is chiefly owing to the foft ftate of 

fure from every point of their bellies, which proves that the pbofphorie fubflance. Its light is fefpended by 

they can move all the parts of their vifcera independent- drying, and it is ag^ain revived by fuftening it in water; 

ly of each other. They can alfo render their phofpho- but only after a certain time of deficcation. Reaumur* 

refcence more or Icfs vivid* and continue it as long as Beccaria, and Spallanzani, obferved the fame thing in- 

they pleafe. regard to the fholadu and the medufa, 

A flight comprefiion deprives the luciole of their By plunging the luciole alternately into hikcwnrm. 

power of ceaijRg to fkine. The author is inclined to and cold water* they fhine with vivacity in the former, 

believe, that the movement by which they conceal their but their light becomca extin^ in the latter } which, 

light is executed by drawing back their pbofphorie fub- according to the author* depends on the alternate agre^ 

fiance into a particular men^brane or tunic. He fup- able and difagreeable fenfation which thty experience, 

pofes alfo, that the fparkling confifts in a trembling or In warm water their light dii^ppears gradually. Dr 

ofciUation of the pbofphorie mafs. He is of opinion* Carradori tried on the luciole and their phofphorua the 

that there is no emanation of a pbofphorie fubftance* adlion of different faline and ^rituoos liquors, m> which 

and tliat the whole phenomenon takes place in the in- they exhibited the fante appearances as other phofphc^ 

tenor part of the luminous vifcera. When the fhining ric animals. Thefe lafl experiments prove that the 

is at its greatefl degree of height, it is fo flrong that a pliofphoric matter of the luciole is only fobible in w«. 

pcrfon may by it eafily diftinguifh the hours on the ter. 
fmalleft watch, and the letters of any type whatever. LUDAMAR* a Moortfh kingdom in the interior o£ 

The pbofphorie part of the luciole docs not extend Africa* of which the capital Beuorm is placed by Ma*> 

farther thaii to the extreme rings of the bcUy. It is jor Renncl in 15^ N- Lat. and 6^ 50/ W. Long. It 

there inclofed in a covering conipofe'd of two portions has for its northern boundary the great dcfert (fee Sa^ 

of membranes, one of which forms the upper, and the hara in thib Supplement) ^ and is defcribed by Mr Pnrk 



other the lower, part of the belly, and which are join- as little better than a defert itfel£ Our traveller 

cd together. Behind thfs receptacle is placed the phof- taken captive on the confines of this kingdom* and car* 



phorosi which refembles a paftei having the fmell of ricd to the camp of the kiag^ where he waa fiibje&ed 

• to 
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Lndamar. to the cnieleft indignities that the malice of bigoHed does not tffbrd full employment, the majority of the Lu^mar 

*- » Moors could invent. He was not fuffered to travclbeyond people are pcrfcdlly idle, and fpend the day in trifling - I' 

the camp ; though he moved as it moved, and of courfe* coifverfation about their horfes, or in laying fchemes of . ^ 

faw a coniiderable part of the country, and had an op- depredation on the Negro villages, 
portunity of obferving the manners of the people. ** The ** The ufual place of rendezvous for the indolent is the 

Moors of Ludamar fubfift chiefly on the flefh of their king's tent, where great liberty of fpeech feems to be 

cattle ; and are always in the extreme of either glut- exercifed by the company towards each other. While 

tony or abftinence. In confequence of the frequent in fpeaking of their chief, they exprefb but one opinion, 

and fevere fads which their religion enjoins, and the In praife of their fovereign, they are unanimous. Songs 

toilfome journeys which they fometim^ undertake acrofs are compofed an his honour, which the company fre* 

the dcfert, they are enabled to bear both hunger and quently fing in concert ; but they are fo loaded with 

tbirft with furpriflng fortitude ; but whenever oppor- grofs adulation, that no man but a Moorifh defpot could; 

tunities occur of fatiafying their appetite, they genef al- hear them without blufhing. The king is diliingulfh* 

ly devour more at one meal than would ferve an Euro- ed by the flnenefs of his drefs, which is compoied of 

pcan for three. They pay but little attention to agri- blue cotton cloth brought from Tombu&oo, or white 

culture ; purchaiing their com, cotton doth, and o&er linen or muilio from Morocco* He has likewife a 

neceiTaries, from the Neg^es, in exchange for falt^ larger tent than any other perfon, with a white cloth 



which tbey dig from the pits in the Great Defert. 

** The natural berrennefs of the country is fuch, that 
It fumifhes 'but few materials for manufa^ure^ The 
Moors, however, contrive to weave a ftrong cloth, with 
which they cover their tents ; the thread is fpun by 
their women from the hair of goats : and they prepore 
the hides of their cattle fo as to furnifli faddles, bridles, 
pouches, and other articles of leather. They are like- 
wife fufiiciently flcilful to convert the native iron,- which 
they procure from the Negroes, into fpears and knives, 



over it ; but in his ufual iijjLeroourOe with his fubjedsy 
all difUndkions of tank are frequently forgotten. He 
fometimes eats out of the fame bowl with his camel 
driver, and repofes himfelf, during the heat of the day, 
upon the fame bed« 

*' The military ftretigth of Ludamar coniifts in cavalry. 
They are well mounted, and appear to be very expert 
in flcirmifliing and attacking by furprife. Every foldier 
fumi/hes his own horfe, and finds his accoutrements, 
confifting of a large iabre, a double barrdle^i gun, a 



and dfo into pots for boiling their food ; but their fa* fmall red leather bag for holding his balls, and a pow* 

bres and other weapons, as well as their fire-arms and der horn flung over the fhoulder. He has no pay, nor 

ammunition, they purchafe from the Europeans, in ex- any remuneration bat what arifes from plunder. This 

change for the Negro (laves which they obtain in their body is not very numerous ; for when AH the king 

predatory excurflons. Their chief commerce of this made war upon Bambara, our author was informed that 

kind is with the French traders on the Senegal river.'* his whole force did not exceed 2000 cavalry. They 

The Moors of this country have fingular ideas of conflitute, however, by what he could Itarn, but a very 

feminine perfc£lion. The gracefiilnefs of figure and finaU proportion of his Moorifli fubje^. The horfea 



motion, and a countenance enlivened by expreflion, are 
by no means efTential points in their ftandard ; with 
them corpulence and beauty appear to be terms nearly 
fyuonymous. A woman, of even moderate pretenfions. 



are very beautiful, and fo highly efteemed, that the 
Negro princes will fometimes give from twelve to four- 
teen flaves for one hoxfe.*' 

Cut off from sdl intercourfe with civilized nations. 



muft be one who cannot walk without a (lave under and boafting an advantage over the Negroes, by poffef- 



each arm to fupport her ; and a perfe^ beauty is a load 
for a cameL In confequence of this prevalent talle for 
unwieldinefs of bulk, the Moorifli ladles take gireat pains 
to acquire U early in life ; and for this purpofe many 
of the young girb are compelled by their mothers to 
devour an immenfe quantity of food, and drink a large 
bowl of camel's milk every morning. It is of no im- 
portance whether the girl has an appetite or not, the 
meat and the drink muft be fwallowed ; and obedience 
is frequently enforced by blows. This fingular prac- 
tice, inftead of producing indigefl^ion and difeafe, foon 
covers the young lady with that deme of plumpnefs, 
which, in the eye of a Moor, is perte^on itfelf. 

'< Although the wealth of the Moors confifts chiefly in 
their oumerous herds of cattk i yet, as the pofioral life 



fing, though in a very limited degree, the knowledge 
of letters, the Moors of Ludamar are at once the vain* 
eit and proudeft, and perhaps the moft bigotted* fero* 
cious, and intolerant of all the nations on the earth 1 
combining in their charader the blind fuperftition of 
the Negro with the favage cruelty and treachery of 
the Arab. It was with the utmoft difficulty that our 
aathor made his efcape from this inhofpitable people* 

LUPUS, the H^ol/^ a fouthern conftellation, joined 
to the Centaur, containing together 19 ftars in Ptolo- 
my's catalogue, but 24 in the Britannic catalogue. 

LYNX, a conftellation of the northern hemifphere« 
compofed by Heveh'us out of the unformed ftars. In 
his catalpguc it cooilfts of 19 ftars, but in the Britaa* 
nic 44* 
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THE denonunaiioD Machine k now mlgaHy given 
to a great variety of fubje^s^ which have very 
-little analogy by which they can be claffed with pro- 
priety under any one name. We fay a travelling ma- 
chine, a bathing machitiey a copying machinei a threfh* 
ing machine, an cle6irical machine, 5cc. &c. The on- 
ly circumftance in which all thefe agre^ fcem to be, that 
their conflrudion is more complex and artificial than 
the ntenfUsy toob, or inftnioaents which offer themfelvet 
to the firft thoughts of uncultivated people. They are 
more artificial than the common cart, the bathing tub, 
or the flail. In the bnguage of ancient Athens and 
Rome, the term was applied to every tool by which 
hard labour of any kind was performed ; but in the 
language of modern Europe, it feems reftrided either 
to fuch tools or inftruments as are employed for execu- 
ting fome philofophical purpofe, or of which the con- 
ftru^ion eiAploys the fimplc mechanical powers in a 
confpicuous manner^ in which their operation and ener- 
gy engage the attention. An eledncal machine* a cen- 
trifugal machines are of the firft dais ; a threfliing ma- 
chine, a fire machine, are of the other cla£i. It is near- 
ly fynonymous, in our language, with ikgine; a term 
altogether modern, and in fome meafure honourablet 
being beftowed only, or chiefly, on contnvances for ex- 
ecuting work in which ingenuity and mechanical flcill 
are manifeft. Perhaps, indeed, the term engine is limi- 
ted, by careful writers, to machines of confiderable 
magnitude, or at leaft of confiderp.ble art and contri- 
vance. We fay, with propriety, fteam engine, fire-en- 
gine, plating-engine, boring- engine ; and a dividing 
machine, a copying machine, &c. Either of the£e 
terms, machine or engine^ are applied with impropriety 
to contiivznccs in which fome piece of work is not ex- 
ecuted on maten'als which are then faid to be manufac- 
tared. A travelling or bathing machine is furely a vul- 
garifm. A machme or engine is therefore a tool ; 
but of complicated conftrudion, peculiarly fitted for 
expediting labour, or for performing it according to 
certain invariable principles : And we fliould add, that 
the dependence of its efficacy on mechanical principles 
mud be apparent, and even confpicuous. The contri- 
vance and ere^ion of fuch works conftitute the profef- 
fion of the engineer ; a profeflion which ought by no 
means to be confounded with that of the mechanic, the 
artifan, or manufacturer. It is one of the aries libera' 
let ; as deferving of the title as medicine, furgery, ar- 
chite£lure, painting, or fculpture. Nay, whether we 
cocfider the importance of it to this flourifliing nation, 
or the fcience that is neceflary for giving eminence to 
the profeffor, it is very doubtful whether it (hould not 
take place of the three laft named, and go paripajfu 
with furgery and medicine. The inconfiderate reader, 
who perufes Cicero de Oratore with fatisfaClion, is apt 
to fmile at Vitruvius, who requires in his archite^ 
nearly the lame accomplifluncnts which Cicero requires 



in his orator. He has not recolleAed, or perEapa did 
not know, that the profcffion of an architcA in the 
Auguftan age vras the moft refpe6table of all thofe 
which were not effentialiy conneded with the manage- 
ment of ftate affairs. It appears that the archite^ 
were all Greeks, or the pupils of Greeks, altogether 
different from the members 6f the Collegium Murario- 
ruwif the corporation of builders aiui mafons. The ar- 
chitedure of temples, ftadtums, circufes, amphitheatres, 
ieems to have been monopolifed, by ftate authority, by 
a focieiy which had long fubfifted in Afia, oonne^ed by 
certain rayfterious bonds, both civil and religious. We 
find it in Syria ; and we learn that it was brought thi- 
ther ffom Pcrfia in very ancient times. From thence 
It fpread into Ionia, where it became a very eminent and 
powerful affociatioD, under the particular prote^ion of 
Bacchus, to whom the members had ereded a magnifi- 
cent temple at Teos, with a vaft eftablifliment of priefla 
and priefteffes, confifting of perfons of the firfl rank in 
the ftate. They were the fole builders of temples and 
ftadiums throughout all Greece and the Leffer Afia ; 
and the contraSors for the machinery that was employ- 
ed in the theatres, and in the great temples, for the ce- 
lebration of the high myfteries of pagan ifm. By the 
imperfed accounts which remain of the Eleufinian and 
other myfteries, it appears, that this machinery muft 
have been immenfe and wonderful, and muft have re- 
quired a great deal of mechanical ikill. This indeed 
appears, in the moft convincing manner, to any perfon 
who reBedls on the magnificent ftrudures which they 
ere£^ed, which excite to this day the wonder of the 
world, not only on account of their magnificence and 
incomparable elegance, but alfo on account of the me- 
chanical knowledge that feems indifpenfably neceffary 
for their eredion. This will ever remain a myftcry. 
There are no traces of fuch knowledge to be found in 
the writings of antiquity. Even Vitruvius, writing ex- 
prefsly on the fubje^, has given us nothing but what 
is in the loweft degree of elementary knowledge. 

This aifociation of the Dyonifiacs undoubctdiy kept 
their mechanical icience a profound fecret from the un« 
initiated, the profane. They were the engineers of an* 
tiquity, and Vitruvius was perhaps no^ one of the ini- 
tiated. He fpeaks of Myro and other Greek architeda 
in terms of refpe6t which border on veneration. Per- 
haps the modern aftbciation of free mafons is a remain 
of this antif nt fraternity, continued to our times by the 
company of builders, who ere6ted the cathedrals and 
great conventual churches. No one who confiders their 
works with fcientific attention, can doubt of their being 
deeply verfed in the principles of mechanics, and even 
its more refined branches. They appear to have car« 
ried the art of vault-roofing almoft to ks*acm6 of per- 
fediion; far outftripptng their Grecian inftru^ors in 
their knowledge of this moft delicate branch of their 
art. 

It 
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It were greatly to be wlfhed that foxne fuch inftitu- 
tion did yet exift, where men might be induced by the 
moft powerful motives to accomplifh themfdves in the 
knowledge neceflary for attaining eminence in their 
profelfion. 

We have been informed (and we thought our au- 
thority good)y that our gracious Sovereign has fignified 
his intention of patroniling an inititution of this kind. 
We heard, that it was propofed to inftitute degrees li- 
milar to our univerfity degrees, and proceeding on (imi- 
lar conditions of a regular education or ftanding, which 
would enfure the opportunities of information, and alfo 
on an examination of the proficiency of the candidate. 
This examination, being condu6led by perfons eminent 
in the ptoftfliofi, perhaps dill exercifing it, would pro- 
bably be fcrious, becaufe the fuccefsful candidate would 
immediately become a rival praditioner. Such an infti- 
tution w^ould undoubtedly prevent many grofs impoQ- 
tions by unlettered mifl-wrights and pump-makers, who 
now feldom appear uirder any name but that of engi- 
neer, although they are frequently ignorant even of the 
elements of mechanical fcience, and are toially unac- 
quainted with the higher mathematics ; without which, 
it is abfolutely impoflible for them to contrive a ma. 
chine well fuited to the intended puipofe, or to fay 
with any tolerable preciHon what will be the perform* 
ance of the engine they have created. Yet thefe are 
queflions fufceptible of accurate folution, becaufe they 
depend on the unalterable laws of matter and motion. 

All who have a juft view of the unfpeakable advan- 
tages which this highly favoured land poflefles in the 
fuperiority and adivity of its manufactures, and who 
know how much of this fupcriority fhould be afcribed 
to the great improvements which have been made in 
pradical mechanics within thefe lad thirty years, will 
join us in wiHiing fuccefs to fome fuch inftitution as 
that now mentioned. 

We were naturally led to thefe reflcAions when wc' 
turned our thoughts to machinery in general, and ob- 
ferved what is done in this country by the native ener- 

fy of its inhabitants, unafiifled by fuch fcientific in- 
rudions as they might have expedled from the pupils 
of a Ntwton, their countryman, under the patronage of 
the befl of Sovereigns, eminently knowing in thefe 
things,* and ever ready to encourage thofe fciences at'.d 
arts which have fo highly contributed to the national 
profperity. What might not be reafonably expelled 
from Britifii aftivity, if thofe among ourfelves who 
have knowledge and leifure had been at the fame pains 
with the members of the foreign academies' to cultivate 
the Newtonian philofophy, and particularly the more 
refined branches of mechanics, and to deduce from their 
fpeculations maxims of condrudlion fitted to our fitua- 
tion as a great manufacturing nation ? But fuch know- 
ledge is not attainable by thofe who are acquainted only 
with the imperfeCl elements contained in the publica- 
tions read by the bulk of our praCiitioners. Much to 
this purpofe has been done on the continent by the 
mod eminent mathematicians ; but from want of indi- 
vidual energy, or perhaps of general fecurity and pro- 
te&'on, the patriotic labours of thofe gentlemen have 
not done the fervice to their country which might have 
been reafonably expedled. Indeed, their dificrtations 
have generally teen fo compofed, that only the learned 
could ifec thett value. They ftem addreffed only, or 
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chiefly, to fuch ; but it is to thofe authors that our 
countrymen generally have recourfe for information con- 
cerning every thing in their profelfion that rifes above 
mere elementary knowledge. The books in our lan- 
guage which profefs to be fyftems of mcchaoigs rarely 
go beyond this : they contain only the principles of 
equilibrihm. Thefe are abfolutely neceffary for the 
knowledge of machines ; but they are very far indeed 
from giving what may be called a prafltcal knowledge 
of working machinery* This is never in a ftate of equi- 
librium. The machine muft move in order to work. 
There mud be a fuperiority of impelling power, beyond 
what is merely fufficient for balancing the refidance or • 
contrary aCiion of the work to be performed. The 
reader may turn to the article Statics in the Encyclo* 
pddia Britannicay and he will there fee fome farther ol> 
fervations on this head. And in the article Mecha<* 
Nics he will find a pretty ample detail of all the ufual' 
doCtnnes, and a defcription of a condderable variety of 
machines or engines, accompanied by fuch obfcrvationa 
as are neceffary for tracing the propagation or tranf- 
miffion of predure from that part of the machine to 
which the natural power is applied to the working part 
of the machine. Along with thefe two articles, it will 
be proper to read with peculiar* attention the article 

RoTATIOT«. 

By far the greated number of our mod ferviceable 
engines confid chiefly of parts which have a motion of 
otation round fixed axea, and derive all their energy 
from levers virtually contained in them. And thefe 
ailing parts are alfo material, requiring force to move 
them, over and above what is neceffary for producing 
the ading force at the working part of the machine. 
The modilications which this circumdance frequently 
makes of the whole motions of the machine, are indica- 
ted in the article Rotation in an elementary way ; 
and the propofitions there inveftigatcd' will be found 
almod continually involved in the complete theory of 
the operation of a machine. Ladly, it will be proper' 
to confider attentively the propofitions contained in the • 
article Strength of Materials^ that we may combine 
them with thofe which relate wholly to the working of 
the machine ; becaufe it is from this combination only* 
that wc difdover the drains which are exdted at the 
various points of fupport, and of communication, aud^ 
in every member of the machine. We fuppofc all thefe* 
things already underKood. 

Our objedl at prefent is to point out the prrnciplefTj^e ^i^i^f 
which enable us to afcertain what will be the ptecife queftion in 
motion of a machine of given condrudlion, when adua-^^^<:chanics« 
ted by a natural power of known intenfityy applied' 
to a given point of the machine, while it is employed 
to overcome a known refidance affcing at another point. ' 
To abbreviate language, we fhallcall that the impelled ' 
POINT cf the machine to which the prefRire of the mo- 
ving power is immediately applied; and we may cair 
that the v/orkimg point, where the tefift&nce arifing^ 
from the work to be performed immediately afts. 

To confider this important fubjc^, even in its chief 
varieties, requires much mure room than can be billowed' 
in an undertaking like ours, and therefore we mud eon-* 
tent ourfelves with a very limited view; but at the fafnct 
time, fuch a. view as fhall give fufficient indication of the 
principles which fhould direft the pradical reader iir 
every important cafe* We fiiall confider thofe machinear 

whiclk 



U M A G H I 

'which pcrrorm their motiopi round fixed axes ; thefe 

bemg by far the mod tiumerous and iznportanc, becaufe 

they involve in their confiru&ion and operatiocs all the 

' % leading principles. 

The proper That we may proceed fecurdy, it is neceffary to have 

meafurc of ^ pvecife and adequate notion of nooving force, as sp» 

power cx^ P^*^^ *^ machinery, and of its meafures. We think 

ertcd- this peculiarly ncccflary. Different notions have been 

entertained on this fubjc6l by Mr Leibnitz, De% Cartes^ 

and other eminent mfchanicianb of the laft century ; 

9nd their fucccfTors have not yet come to an egreemtnt. 

Kay, Tone of the moft eminent pra<^itioners of the pie<«' 

fi-nt times (fvir we muft include Mr Smt-aton in the 

fiumbei ) have given meafures of mechanical power in 

machinery which we think inaccurate, and tending to 

erroneous conclufions and maxims. 

We take for the meafure (as it is the effcft) of ex- 
ited mechanical power the quantity of motion which 
it produces by its uniform exertion during fome given 
time. We fay ufiiforcr exertion^ not becaufe this uni- 
formity is necefTary, but only becaufe, if any variation 
of the exertion has taken pkce, it muil be known, in 
order to judge of the power. This would needleisly 
complicate the calculations ; but in whatever way the 
'exertion may have varied, the whole accumulated exer- 
tion is (Hll accurately meafured by the quantity of mo- 
tion cxidiog at the end of the exertion. The reader 
mud perceive that this is the fame thing that is cxpref- 
led in the article Dynamics of this Supplement^ n^ 90. 
by the area of the figure whofe abfcifTa or axis repre<» 
fents the time of exertion; and the ordinates are as the 
prefiures in the different inftants of that time, the whole 
being multiplied by the number of particles (that is, by 
the quantity of matter), becaufe that figure reprefents 
the quantity of motion generated in one particle of 
matter only. All this is abundantly clear to perfons. 
•converfant in thefe difquifitions ; but we wifh to carry 
along with us the diftinft conceptions of that ufeful 
dafs of readers whofe profeflion engages them in the 
conllrndlion and employment of machines, and to whom 
fuch difcufiions are not fo familiar. We muft eudea- 
irour therefore to juftify our choice of this meafure by 
appealing to familiar fa^. 

If a man, by prelfing uniformly on a mafs of matter 
for five feconds, generates in it the velocity of eight 
feet per fecond, we obtain an exa^ notion of the pro- 
portion of this exertion to the mechanical exertion of 
gravity, when we fay that the man's exerted force has 
been precifely one- twentieth part of the a^ion of gra^ 
vity on it \ for we know that the weight of that body 
(or, more properly, its heavinefs) would, in five feconds, 
have given it the velocity of 1 6 j feet per fecond, by 
ading on it during its fall. But let us attend more 
clofely to what we mean by faying that the exerted 
force is one-twentieth of the exertion of gravity. The 
only notion we have of the exertion of gravity is what 
we call the weight of. the body — the preflfure which we 
feel it make on our hand. To fay that this is 20 pounds 
weight, does not explain it ; becaufe this is only the ac- 
tion of gravity on another piece of matter. Both pref- 
fures are the fame. But if the body weighs 20 pounds, 
it will dcaw out the rod of a fteelyard to the mark 20. 
The rod is fo divided, that the 20th part of this pref*- 
fare will draw it out to x. Now the fii6k is, that if 
the man preifes on the mafs of 20 pounds weight with 
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a fpring fteclyard doting five fceondif and if dnrinff 
that time the rod of the fteelyard was always at the 
mark i , the body will have acquired the velocity 0/ 
eight feet per fecond. This is an acknowledged faA, 
Therefore we were right in faying, that the man's ex- 
ertion is one-twentieth of the exertion of gravity. And 
fince we believe the weight of bodies to be proportional 
to their quantity of matter, all matter being equally 
heavy, we may fay, that the man's exertion was eqtfal 
to the adion of gravity op a quantity of matter whofe 
weight is one pound We exprefs it much more fami- 
liarly, by faying, that the man exerted on it the prcf- 
fure of one poqnd of matter, or the force of one 
pound. 

In this manner, the motion comnjunicated.to a road 
of matter, by ailing on it during fome time, informs 
us Willi accuracy ot the real mechanical force or pref- 
furc which ha? been exerted. This is judged to be 
double when twice the velocity has been generated in 
the fame mafs, or where the fame velocity has been ge- 
nerated in twice the mafs; becaufe we know, that 
a double prtffure would have done either the one or the 
other. 

But farther : We know that this prefTure is the ex- 
ertion ; we have no other notion of our own force ; and 
our notion of gravity, of elafticity, or any other natu- 
ral force, is the fame. We alfo know that the conti- 
nuance of this exertion fatigues and exhaufts our ftrength 
as completely as the moft violent motion. A dead puU, 
as it is called, of a horfe, at a poll fixed in the ground, 
is a ufual trial of his itrength. No man can hold out 
his arm horizontally for much more than a quarter of 
an hour ; and the exertion of the lad minutes gives the 
moft diflrefling fatigue, and difables the ihoulder from 
a&ion for a confiderable time after. This is therefore 
an expenditure of mechanical power, in the drift pri- 
mitive fenfe of the word. Of this expenditure we have 
an exaft and adequate effeft and meafure in the quan- 
tity of motion produced ; that is, in the produft of the 
Quantity of matter by the velocity generated in it by 
lis exertion. And it muft be particularly noticed, that 
this meafure is applicable even to cafes where no motion* 
is produced by the exertion ; that is, if we know that 
the exertion which is juft unable to ftart a block of 
done lying on afmoothftone pavement, but would dart 
it, if incrcafed by the fmalleit addition; and if we know 
that this would generate in a fecond i^ feet of velocity 
in 100 potmds of matter — we are certain that it was a 
predure equal to the weight of this 1 00 pounds. It is 
a good meafure, though not immediate, and may be 
ufed without danger of miftake when we have no 
other. 

The celebrated engineer Mr Smeaton, in his excel- j^^^^^j^^ 
lent difTertation on the power of water and wind to t&n*s mcft- 
drive machinery, and alfo in two other diflertations, all Tare 
publiihed in the Philofophical Tranfaftions, and after- 
wards in a little volume, has employed another meafure, 
both of the expenditure of mechanical power, and of 
the mechanical effeft produced. He fays, 'that the 
weight of a body, multiplied by the height thro' which 
it dcfcends, while driving a machine, is the only proper 
meafure of the power expe&ded ; and that the weighty 
multipUed by the height through which it is uniforndj 
raifedf is the only proper meafure of the ede^ produ« 
ced. And he produces a large train of accurate expe- 
riments 
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rimentt to proye that t ecrtth weighty defccnding 
throogh a certain fpace» always prodQces the fame e^ 
k6if whether it has defcended fwiftly or flowly, cm- 
ploYiDg httle or much time. 

Had this eminent engineer propofed this as a popu- 
lar meafare, of eafy comprehenfion and remembrance, 
and as well accommodated to the ufes of thofe engaged 
in the conftruAion of machines, when reftri£tcd to a 
certain clafs of cafes, it mi^ht have anfwered very good 
purpofes ; but the author is at pains to recommend it 
to the philofophers as a neceflary correction of their 
theories^ which he fays tend to miflead the artifts. His 
own reafonings terminate tn the fame conclufion with Mr 
Leibnitz's, namely, that the power of producing a me* 
chantcal effeCt, and the effefl produced, are proportional 
to the fqnare of the velocity. The deference jaftly due 
to Mr Smeaton's authority, and the influence of his 
name among thofe who are likely to make the moft ufe 
of his inftru6iions, render it neceffary for us to examine 
this matter with fome attention. 

Mr Smeaton was led to the adoption of this meafure 
by his profefConal habits. Raifmg a weight to a height 
is, in one fhape or another, the general taflc of the ma- 
chines he was employed to ereft; and we may add« the 
opportunities of expending the mechanical powers of na- 
ture which are in our command, are generally in this 
proportion. A certain daily fupply of water, coming 
from a certain height, is our bcft opportunity, and may 
rery properly be faid to be expended. 

lammed This being the general cafe, the meafure was obvious, 
' and natural, and good. The power and eife£b were pf 
the dame kin^., and mufi be meafures of each other ; at 
feaft, in thofe circumftances in which they were fet in 
oppoiition. Yet even here Mr Smeaton was obliged to 
make a reftriAion of his meafures: " The height thro* 
which a body Jlow/y and equably defcended, or to which 
it was raifed.'* And why was this limitation neceflary,* 
*' Becaufe in rapid or accelerated motions, the inertia of 

t Page 7. bodies occafioned fome variation *.'' But tliis is too 
irague language for phOofophical difquifition. BelideSf 
what is meant by this variation ? What is the ftandard 
lix>m which the unreftri£led meafure varies ? This ftand- 
ard, whatever it is, is the true meafure, and it was 
needlefs to adopt any other. Now, the ftandard fron) 
which Mr Smeaton eftimates the deviation, is the very 
meafure which we wi(h to employ, namely, the quantity 
of motion produced. Stri£lly fpeaking, even this is not 
the immediate meafure. The immediate meafure is that 
faculty which we call prcflure. This is the interme- 
dium perceivable in all produ^ions of motion ; and it 
is alfo the intermedium of mechanical effe^, even when 
motion is not produced ; as when the weight of a body 
bends a fpriug, or the elafticity of a body fupports an- 
other preffure. How it operates in all or any of thcfe 
cafes, we know not ; but we know that all thefe mea- 
fures of prefture agree with each other. A double 
quantity of motion will bend a fpring doubly ftrong, 
will raife a double weight, will withftand any double 
preflure, 6cc. &c. In (hort, prefTure is the immediate 
agent in every mechanical phenomenon. It penetrates 
bodies, overcoming their tenacity ; it overcomes fric- 
tion ; it balances preifure ; it produces motion. Mr 
Smeaton's meafure is only nearly true, in any cafe, and 
in all cafes it is fer from being exad in the firft inftante 
of the siotion^ during its acceleration or retardation* 
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We have already notfced the complete expenditure 
of animal power by continued preffure, even when mo« 
tion is not produced : the only difficulty is to conned 
this in a meafurable way vHth the power which the 
fame exertion has of generating motion in a body. 

When a man fupports a weight for a frngle inftantt 
he certainly balances the pteflure or a£tion of gravity on 
that body ; and he continues this a^ion as long as he 
continues to fupporc it: and we know that if this body 
were at the end of a horizontal arm turning round a 
vertical axis, the fame effort which the man exerted in 
merely carrying the weight, if now exerted on the bo- 
dy, by puflung it horizontally round the axis, will gene- 
rate in it the fame velocity which gravity would gene- 
rate by its falling freely. On this authority therefore 
we fay, that the whole sccumulated a6iion of a man, 
when he has ju4 carried a body whofe weight is 30 
pounds for one minute, is equal to the whole exertion 
of gravity on it during that minute ; and if employed, 
not to counteraft gravity, but to generate motion, 

' would generate, during that minute, the fame motion 
that gravity would, that is, 60 X 3 2 feet velocity per 
fecond, in a mafs of 30 poundp. There wt)uld be 30 
pounds of matter moving with the velocity of 1 920 feet 
per fecond. We would cxprcfs this produftion or ef- 
fe^ by 30 X 1920, or by 57600, as the meafure of the 
man's exertion during the minute. 

But, according to Mr Smeaton, there is no expen- 
diture of power, nor any produ<Elion of mechanic^ ef- 
feft, in thus carrying 30 pounds for a minute ; there 
is no produ6l of a weight by a height througli which 
it is equaMy raifed ; yet fuch exertion will complctery 
exhauft a man's ftrength if the body be heavy enough. 
Here then is a cafe to which Mr Smeaton's *meafire • 
does not readily apply ; and this cafe is important, in- 
cluding all the actions of animals at a dead pull. 

But let us confidcr more narrowly what a man really 
does when he performs what Mr Smeaton allows to be 
the produ£^ion of a meafurable mechanical effeA. Sup- 
pofe this weight of 30 pounds hanging by a cord which 
pafles over a pulley, and that a man, taking this cord over • 
nis fhoulder, turns his back to the pulley, and v/alks 
away from it. We know, that a man of ordinary force 
will walk along, railing this weight, at the rate of about 
60 yards in a minute, or^ yard every fecond, and that 
he can continue to do this for eight or ten hours fronr 
day to day; and that this is all that he can do without 
fatigpue. Here are 30 pounds raifed uniformly i8o feet 
in a minute ; and Mr Smeaton would exprefs this by 
30 X 180, or 5400, and would call this the meafure 

, of the mechanical effe^l, and alfo of the expenditure of 
power. This is very different from our meafure 5 7 600. 

But this is not an accurate and complete account of^nj|^,„j| 
the man's atiion on the weight, and of the whole cffeAt7 he inao* 
produced. To be convinced of this, fuppofe that a curate* 
man A has been thus employed, while another B, walk- 
ing along hde of him at the fame rate, fuddenly takea ^ 
the rope out of his hand, frees him of the talk, and con^ 
tinuet to raife the weight without the fmaUeft change on. 
its velocity of afcent. What is the aftion of B, and 
whether is it the fame with that of A or not? It is ac- 
knowledged by all, that the exerdon of B againfl the 
load is precifely equal to 30 pounds. If he holds the 
rope by a fpring fteelyard, it will fUnd conftantly at 
the mark 30. B exerts the fame aAion on the Idad as 

when 
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vch«n l)e finnply fupports it from fulling back into the tinucd for three feconds onl]r» wai all that wu oceeC- 

plt. It was moving with the velocity of three &et per fiiry, 

Tecond when he took hold of the rope, and it would Mr Smeaton's meafurement is. therefore abundantly 

.continue to move with that velocity if. any thing could cxa^ for praftice ; and being accommodated to the 

annihilate or counteract its gravity. If therefore there circumftances mod likdy to engage the attention* is ve« 

was no -a^on when a perfon merely carried it, there ts ry proper for the inHrudlion of the numerous pradi- 

none at prefent when it is riling 180 feet in a minute, tioners in all mtnufa^unng countries who are employed 

The man does indeed work more than on that occafiony for ordinary eredions : but it is improperly propoftd 

bat not againft the load: his additional work is walk- as an article efTential to a juft theory of mechanics, and 

ingy the motion of his own body^ as a thing previoufly therefore it was proper to notice it in this place. Befidcs^ 

neceffary that he may continue to fupport the load, there frequently occur mofl important cafes, in which 

that he may continue his mechanical effort as it follows the motion of a machine is* of neoeflltyy defultory, al« 

ium. It appears to yield to him : but it is not to hu ternately accelerated* and retarded. We (hould not de- 

efforts that it yields ; its weight completely balances rive all the advantages in our power from the firft mo- 

thofe efforts* and is balanced by them. It was to a veri if we did not attend particularly* and chiefly* to 

greater effort of the man A that it yielded. It was the accelerating forces. And in every cafe* the im- 

then lying on the ground. He pulled at the cord* provemcnt* or the proper employment of the machine, 

gradually perhaps increafing his pull till it was juft equal is not attained* if we are not able. to difcriminate be« 

to its weight. When this obtains* the load no longer tween the two parts of the mechanical exertion ; one 

preffes on the ground, but -is completely carried by4he of them, by which the motion is produced and accele- 

rope. But it does not move by this effort of 30 pounds; rated to a certain degree; and the other* by which that 

but let him exert a force of 3 1 pounds, and continue motion is continued. We muff be able to appreciate 

this for three feconds. He will put it in motion ; will what part of the effe^ belongs to each. — But it is now 

accelerate that motion ; and at the end of three feconds time to proceed to the important queftion* 
the load is rihng with the velocity of three feet per fe- What mil be the precife motion of a machine of given 

dcond. The man feels that this is as much fpeed as he conJlruBion^ aQuated by a power of known intenfity and 

can continue in his walk ; he therefore flackens his manner ofaSing^ and oppofed by a known rejijiance? ^ 

^pull* reducing his a^ion to 30 pounds*^ and with this In the folution of this queftion* much depends on Things to 

a^ion he walks on. All this would be diftin£ily per- the nature of both power and refiftance. In the ffati-^^^^^^ 

ceived by means of a fteelyard. The rod would be cal confideration of machines* no attention is paid to Vj^'"^' 

. pulled out beyond 30* till the load acquired the uniform any differences. The intenfity of the preffures is all work, 

velocity intended* and after this it would .be obferved that it is neceffary to regard* in order to ffate the pro- 

V to Ihrink back to jo. portion of prcffure which will be exerted in the various 

More IS done therefore than appears by Mr Smea- parts of the machine. The preffures at the impelled 

. ^ton'.8 mcafure. . Indeed* all that appears in it is the ex- and working points* combined with the proportions of 

>. ertioD necel&ry' for continuing a motion already produ- the machine* neccflaril- determine all the reff. Prcf- 

. .ced* but which would be immediately extinguiflied by fure being the fole caufe of all mechanical a^on among 

. a contrary power* which muft therefore be counteraded. bodies* any preffure may be fubffituted for another that 

'.. This meafure wiU not apply to numberlcfs cafes of the is equal to it ; and the preffure which is moft familiar, or 

.. employment of machinesi where there is no fuch oppo- of eafieft confideration, may be ufed as the reprefenta* 

iing power* and where* notwithftanding* mechanical tive of all others. This has -occafioned the mechanical 

' .power muft be expended, even according to Mr Smea- writers to make ufe of the preffure of gravity as the 

ton's meafuremcnt. Such arc com mills* boring millsi ilandard of comparifon* and to reprefent all powers and 

and many others. refi fiances by weights. However proper this may be 

How then comes it that Mr Smeaton's valuable ex- In their hands* it has hurt the progrefs of the fcience* 

^periments concur fo exafUy in (hewing that the fame It has rendered the ufual elementary treatifes of mecha- 

.quantity of water defcending from the fame height, al- nics very imperfe6l, by limiting the experiments and il- 

ways produces the fame effe£l (as he meafured it), what- luffrations to fuch as can be fo reprefented with facility. 

ever be the velocity ? In the nrft place, all his experi- This has limited them to the (tate of equilibrium (in 

ments are cafes where the -power expended and the which condition a working machine is never found)» 

work performed are of the fame kind 4 A heavy body becaufe illuftrations by experiment out of this ft ate are 

defccnds, and by its preponderancy raifes another heavy neither obvious nor eafy. It has alfo prevented the 

body. But even this would not enfure the precife a- ftudents of mechanics from accomplifhing themfelvea 

greement obferved in his experiments* .if ^fr Smeaton with the mathematical knowledge requited fo( a fuc* 

were not careful to exclude from his calculations all that cefsful profecution of the iludy. The moft elementary 

motion where there is any acceleration, and all the ex- geometry is fufficient for a thorough underftanding of 

penditure of v^ater during the acceleration* and to ad> equilibrium* or the dodrines of ftatics ; but true me- 

mit only thofe motions that are fonfibly uniform. In chanics, the knowledge of machines as inftruments by 

. moderate velocities, the additional preffure required for which work is performed, requires more refined ma- 

.the firft acceleration. is but an infigniftcant part of the thematics, and is inaccefiible without it. 
whole ; and to take thefe accelerated motions into the Had not Newton or others improved mathematica 

account* wuuld have embarraffed the calculations* and by the. invention of the inBnitefimal analyfls and calcu- 

perhaps confufed many of the readers. We fee, in the lus, we muft have refted contented with the difcoveries 

^nftance now given* tliat the' addition of one pound con- {really great) of Galileo and Huyghens* But New- 
ton, 
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tont Jni mMheJi fattm frafifinii^ opened a boundlefs 
fit\A. of inveftigatioiif and hat not only given a magnifi- 
cent and brilliant fpecimen of thedifcoveries to be made 
in it« but haa alio traced out the particular paths in 
which we are to find the fdution of all queftions of 
pra£kical mechanio}. This he has done by ihewing an- 
other fpccies of equilibrium, indicated, not by the ceffa- 
tion ox all motion, but by the uniformity of motion ; 
by the ceflation of 'all acceleration or retardation. As 
the extinction of motion by the a^ion of oppofite for* 
ces is aflfumed by us as the indication of the perfect 
equality of thofe forces % fo the extin^on of accclera^ 
tion (hould be received aathe indication of fomething 
equal and oppofite to the force which was known to 
have caufed the acceleration ; and therefore as the in* 
dication of an equilibrium between oppofite forces, or 
clfe of the ceflation of all force. 
Mefhaniral *^" "^^ ^^^^ ®^ things was the fource of all our 
cqiiiubrxmndiftin£t notions of mechanical forces, and gave us our 
only unexceptionable marks and meafures of them. 
The 39th propofition of the fir ft book of Newton's 
Principles of Natural Philofophy, and its corollaries, 
contain almoft the whole dodrine of adive mechanical 
nature, and are peculiarly applicable to our prefent pur- 
pofe, becaufe they enable us to comprehend in this me- 
chanical equilibrium (fo different from xh^Jiatical) tvttj 
ctrcumftance in which thofe preflurei which arc exerted 
by natural powers differ from each other, and vary in 
their a£kion on the impelled and working points of a 
machine. Indeed, when we recoUeC^ that the operations 
of our machinet are the fame on board a fhip as on fiiore, 
and that all our machines are ipoYir>g with the ground 
on which they fland, we muft acknowledge, that even 
ordinary ftatics is only an imperfeA view of an equili- 
tirium among things which are in motion ; and (his 
fhould have caoght us that, even in thofe cafes where 
nothing Hke equilibrium appears, an eqoilibrittm nnay 
g ftiQ be ufefully traced. 
DifHoaioDB ^^ ^^^ flaticid confideration of machines, the quantity 
muft be of preiTore is all that we need attend to. But in the 
nade in the mechanical difcuffion of their operations^ wemufl attend 
the u^wers ^ ^^^^ diftin&ions in kind : and it will by no means 
applied to be fofficient to reprefent them all by weighu ; for their 
^^jng diflin^on in kind is accompanied by great difiPerences 
'''^^'^'^« in their manner of a^ng on the machine. Some natu- 
ral powers, in order to continue their a^ion on the im- 
pelled point of the machine, mufb at the fame time put 
into motion a quantity of matter external to the ma- 
diine, in which thefe powers refide ; and this muft be 
made to follow the impetted point in its motion, and 
not only foUow, but continue to prefs it forward ; or, 
this matter, thus continually put into motion, muft be 
fuoccflivcly applied to different points of the machine, 
which become impelled poiq^s in their turn. This is 
the cafie with a weight, with the action of a fpring, the 
a£tion of animals, the adion of a ftream of water or 
wmd, and many other powers. A part of the naturdl 
raechanical powers muft therefore b? employed in pro- 
ducing this external motion. This is fometimes a very 
confiderable part of the whole natural power. In fome 
cafes it is the whole of it. This obtains in the ad^ion 
of a defcendin^ weight, lying on the end of a lever and 
preffing it down, or hanging by a chord attached to the 
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There is alfo an important dlftinASoo la the manner 
in which this external motion Is kept up. In a weight 
employed as the moving power, the a&uating preflure 
feems to refide in the matter itielf ; and all that is ne* 
ceffary for continuing this prcffure is merely to continue 
the connection of it with the machine. But in the ac« 
tion of animals it may be very different : A man puih- 
ing at a capftan bar^ mufl firil of all walk as fafl as the 
bar moves round, and this requires the expenditure of 
his mufeular force. But this alone will not render his 
adioa an effedive power : He muft Mo prefi forward 
the capftan bar with as much force as hie has remaining 
over and above what he expends in walking at that rate. 
The proportion of thefe two expenditures may be very 
different in different circumftanees ; and in the jtidicious 
fcledion of fuch circumftanees as make the firft of thefe 
as inconfiderable as poflibTe, lies much of the ficill and 
fagacity of the engineer. In the common operation of 
thrafhing corn, much more than half of the' man's 
power is expended in giving the nectffary nation to his 
own body, and only the remainder is employed in ur- 
ging forward the fwtple with a momentum fufficient for 
ihaking off the ripe grains, from the fUlk. We had 
fufficient proof of thifl, by taking off the fwiple of the 
flail, and putting the fame weight of lead on the end of 
the fiaff, and then caufing the hind to perform the ufnal 
motions of thraihtng with all the rigidity that he could 
continue during tbe ordinary hours of work. We ne- 
ver could find a mtti who could make three motions in 
the fame time that he could make two in the ufual 
manner, fo as fo continue this for half an hour. Hence 
we muft conclude, that half (fbme .will fay two- thirds) 
of a thrafher's p^wer is expended in merely moving his 
own body. Sucti nuMies of animal a&ion will therefore 
be avoided by a juidicious engineer ; but to be avoided, 
their inconvenience muft be underflood. More of this 
will occur hereafter.— In other cafes, we are almoft 
(never wholly) free from this unprofitable expenditure 
of power. Thus, in the Aeam engine, the operation 
requires that the external air follow the pifton down 
the cylinder, in order to continue its preffure*. But 
the force neceffary for fending ia this rare fluid into the 
cylinder with the neceffary velocity, is fuch an infigniff- 
cant part of the whole force which is at our command, 
that It would he ridiculous afliediAion in any engineer 
to take it into accoimt ; and this is one great ground 
of preference to this natural power. The fame thing 
may be faid of the a^ion of a ftrong and light spring, 
which is therefore aiother very eligible firft mover for 
machinery. The ancient artiUoifts had diicovered tkiSi 
and employed it in their warlike engines. 

We muft alfo attend to the nature of the refiftance 
which the work to be performed oppofes to the motion 
of our machine. Sometimes the work oppofes, not a 
fimple obftru6b'on, but a real refiftance or readion, 
trhKh, if applied alone to the machine, would caufe k 
to move the contrary way. This always obtains in 
cafes where a heavy body is to be raifed, where a fpring 
is to be comprefird, and in fome other cafes. Very oftetr, 
however, there is no fuch contrary adtion. A flour 
mill, a faw mill, a boring mill, and many fuch engines, 
exhibit no readion of this kind. But akhough fuck 
machines, when at reft or not impelled by the firft ma- 
▼er, fuftaia no preflure m the oppofite diredion, vet 
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they will not acquire any motion whatever, unlefs they are neceflary, a very capacious wheel mufl be employe^ 

be impelled by a power of a certain determinate inten- containing a great quantity of inert matter. All of 

fity. Thus in a faw mill, a certain force muft be im this mull be put in motion by a very moderate prepoi>- 

prefled on the teeth of the faw, that the cohefion of derance of the men. It accelerates (luwiy, and the load 

the fibres of 'the timber may be overcome. This re- is raifcd. When it has attained the required height, 

quires that a certain force, determined by the propor- aU this matter, now in copfiderable motion, mud be 

tions of the machine, be imprcffed on the impelled flopped. This canAot be done in an inftant with a 

point. If this, and no more, be applied there, a force jolt, which would be very inconvenient, and even hurt-' 

win be excited at the teeth of the faw, which will ^- ful ; it is therefore brought to reft gradually. This 

lance the cohefion of the wood, but will not overcome it. alfo confumes time ; nay, the wheel mull get a motion 

The machine will continue at reft, and no work will be in the contrary dire6\ion, that the load may be lowered 

performed. Any addition of force at the impelled point, into the cart or lighter. This can only be accomplifh- 

will occafion an addition to the force excited in the ed by degrees. Then the lackle muft be bwered down 

teeth of the faw. The cohefion will be overcome^ the again for another load, which alfo muft be done gra- 

inachine will move, and work will be performed. It is dually. All this waftes a great deal both of time and 

only this addUion to the impelling power that giyes mo- of force, and renders a walking wheel a very improper 

tion to the machine; the reft being expended merely in form for the firft mover of a crane, or any machine 

balancing the cohefion of the woody fibres. While whofe ufe requires fuch frequent changes of motion. 

therefore the machine is in motion, performing work. The fame thing obtains, although in a lower degree, in 

we muft confider it as aAuatcd by a force imprefied on the fteam engine, where the great beam and pump rods, 

the impelled point by the natural power, and by ano- fometimes weighing very many tons, muft be made to 

thet a^ing at the working point, furnifhed by or de« acquire a very brifk motion in oppofite dire6^ions twice 

rived from the refiftance of the work. in every working Aroke. It obtains, in a greater or 

Again : It not unfrequently happens, that there is a lefs degree, in all engines which have a reciprocating 

f not even any fuch refiftance or obftru£^ion excited at motion in any of their parts. Pump mills are of necef- 

the working point of the machine ; the whole refift fity fubjeded to this inconvenience. In the famous en- 

ance (if we can with propriety give it that name) arifes gine at Marly, about 4^| of che whole moving power of 

from the aeceflity of giving motion to a quantity of iome of the water wheels is employed in giving a reci- 

inert and ina^ive matter. Thi^ happens iu urging procating motion to a fct of rods and chains, which 

round a heavy fly, as in the coining prefs, in the pundi- extend from the wheels to a ciftem about three-fourths 

tng engine, in drawing a body along a horixootal plane of a niile diftant, where they work a fet of pumps, 

without fri6iion, and a few fimilar cafes. Here the This engine is, by fuch injudicious conftrudion, a mo- 

fmalleft force whatever, applied at the impelled point, nument of magnificence, and the ftruggle of ignorance 

will begin motion in the machine ; and the tuhole force with the unchangeable laws of Nature. In machines, 

fo applied is confumed in this fervicc. Such cafes are all the parts of which continue the dirediion of their 

rare, as the uhimate performance of a machine $ but motions unchanged, the inertia of a great mafs of mat- 

OGcafionally, and for a farther purpofe, they frequently ter does no harm ; but, on the contrary, contributes to 

occttr ; and it is neceffary to confider them, becaufe the fteadinefs of the motion, in fpite^of fmall inequalt- 

there are many of the moft important applications of ties of power or refiftance, or unavoidable irregularities 

machinery where a very confiderable part of the force is of force in the interior parts. But in all recipfocationo, 

expended in this part of the general talk. it is highly prejudicial to the performance ; 'and thetc- 



Such are the chief. circumftances of diftin£lion among fore conftrudions wliich admit fuch reciprocation wiih- 

the mechanical powers of nature which muft be attend- out necefilty, are avoided by all intelligent engineers. 

cd to, in order to know the motion and performance of The mere copying artift, indeed, who derives all his 

a machine. Thefe never occur in the flatical confidera- knowledge from the common treaties of mechanics, 

tion of the machine, but here they are of chief im- will never fufpe£i fuch imperfedions, becaufe they do 

portance. not occur in the ftatical confideration of machines. 10 

The inertia ^"^ farther : The a6tion of the moving power is Laftly, no machine can move without a mutual rub- And ir» 

of the ma- transferred to the working point through the parts of bing of its parts, at all points of communication ; fuch^^^ 

.chine itfelf n oiachinc, which are material^ inert, and heavy. Or, as the teeth of wheel work, the wipers and lifts, and the 

xm:ft alfo ^^ defcribe it more accurately, before the necefiary force gudgeons of its different axes. In naany machines, the 

acjcd * ^31^ ^ cxeited at the working point of the machine, the ultimate taik performed by the working point, is either 

various connecting forces muft be exerted in the diffc- friction, or very much rcferaUes it. This is the cafe 

,1 rent parts- of the machine; and in order that the work- in pohfhing miUsf grinding mills, nay in boring mDb, 

* * '^ ing point may follow out the impreflion already made, (aw mills, and others.^ A knowledge of fridiiou, in aH. 

^ : ^ jll the connelling parts or limbs of the machine muft its varieties, feems therefore abfolutely neceffary, even 

' *. ' ;. Tr moved, in different directions^ and with difimnt ve- foe a moderate acquaintance with the principles of ma- 

. ' ' . locities. Force is neceffary for thus changing the flate chinery. This is a very abftrufe fubje&; and although 

' of all this matter, and frequently a very confiderable a good deal of attehtun has been paid to it by fome 

force. Time muft alfo elapfe before all this can be ac- ingenious men, we do not think that a great deal has 

compliftied. This often confumes, and really waftes, a been added ta our knowledge of it ; nor do the experi- 

grcat part of the impelling power. Thus, in a crane ments which have been made feem to us well calculated 

worked by men walking in a wheel, it acquires motion to lead us to a diftinCl knowledge of its nature and mo- 

by flow degrees ; becaufe, in order to give fufficient dificatlons. It has been con^dered chiefly with a view 

iroom for the adioo of the number of men or cattle that to dimioifh it as much as poifible in the communicaung 

part* 
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parts of m^cbineryy and to obtain feme general rules 
for afcertaintng the quantity of what unavoidably re- 
mains. Mr Aroontond, of the Royal Academy of 
Sciences at Paris, gave us", about the beginning of this 
century, the chief information that we have on the fub- 
jc6l. He dlfcovered, that the obftruAion which it gave 
to motion was very nearly proportional to the force by 
which the nibbing furfaces are preffed together. I'hus 
he found, that a fmooth oaken board, laid on another 
fmooth board of the fame wood, requires a force nearly 
equal to one- third of what preffes the furfaces toge- 
ther. Different fubftances required different propor- 
II tions. 
Mca&reof He alfo found, that neither the extent of the rub- 
it by A- \yitig furfaces, nor the velocity of the motion, made any 
confiderable variation on the obftru^ion to motion. 
Thefe were curious and unexpefled refults. 6ubfe- 
quent obfervations have made fevcral corre£kions' necef- 
fary in all thefe propofitions. This fubjeft will be 
more particularly confidered in another place; but fince 
the deviations from Mr Amontons's rule are not very 
coofiderable, at leaft in the cafes which occur in this 
general confideration of machines^ we fhall make ufe of 
it in the mean time. It ^ives us a very eafy method 
of eftimating the efPe£l of iridtion on machines. It is a 
certain proportion of the mutual preffure of the rubbing 
lurfacesy and therefore mull vary in the fame propor- 
tion with this preffure. Now, we learn from the prin-. 
ciples of ilatics, that whatever preflures are exerted on 
the impelled and working point of the machine, all the 
preflures on its different parts have the fame conilant 
proportion to thefe, and vary as thefe vary : Therefore 
the whole fri£lion of the machine varies in the fame pro- 
portion. But farther, fince it is found that the fric- 
tion does not fenfibty change with the velocity, the 
force which is juii fufficient to overcome the friction, 
and put the loaded machine in motion, muft be very 
nearly the fame with the force expended in overcoming 
the fridton while the machine is moving with any velo- 
city whatever, and performing work. Therefore if we 
dedu6k from the force which jufl puts the loaded ma- 
chine in motion that part of it which balances the re- 
adion of the impelled point occafioned by the refifiance 
of the work) or which balances the refiftance of the 
work, the remainder is the part of the impelling power 
which is employed in overcoming the fti£tion. If in- 
deed the adnal rehfting preffure of the work varies 
with the velocity of the working point, all the pref- 
fures, and all the friftions in the different communica- 
ting parts of the machine, vary in the iame proportion. 
But the law of this variation of working refinance be- 
ing known, the fridion is again afcertained. 

We can now llate the dynamical equilibrium of for- 
ces in the working machine in two ways. We may 
either confider the efficient impelling power as dimi- 
nifhed by all that portion which is expended in over- 
coming the friAion, and which only prepares the ma- 
chine for performing work, or we may conQder the im- 
pelling power as entire, and the work as increafed by 
the frid^ion of the machine ; that is, we may fuppofe 
the machine without *fri6tion, and that it is loaded with 
a quantity of additional redftance adding at the work*- 
liig point. Either of thefe methods will give the fame 
rcfult, and each has its advantages. We took the laft 
method in the flight view which we took of this fubjedt 



in the Encych art. Rotation, n* 64. and AaH there- 
fore ufe it here. 

Suppofing now this previous knowledge of all theic 
Variable circumftances which affeA the motion of ma- 
chines ofthe rotative kind, fo that, for any momentary 
pofition of it while performing work, we know what 
are the prccife preflures a£ling at the impelled and 
working points, and the conftruQion of the machinct 
on which depend the friftion,' and the momentum of 
its inertia (expreffed in the article Rotation by 

/ r*) ; we are now tn a condition to determine its nao- 
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tion, or at leaft its momentary acceleration, competent 
to that pofition. Therefore, 

Let there be a rotative machine, fo conftruAed, thatCompofi- ^ 
while it is performing work, the velocity of its impelled ^ion of the[ 
point is to that of its working point as m to »• It ig^**^™"^* 
eafy to demonflrate, from the common principles of Jhe'pw^ 
flatics, that if a fimple wheel and axle be fubititutedformance 
for it, having the radius of the wheel to that of the of a ma. 
axle in the fame proportion of m to », and having thc*^^"^* 
fame momentum of fri^ftion and inertia, and adluated 
by the fame preffures at the impelled and working 
points, then the velocities of thefe points will be pre- 
cifely the fame as in the given machine. 

Let p reprefent the intenfity (which may be meafured 
by pounds weight) of the preiTure exerted in the mo- 
ment at the 'impelled point ; and r exprefs the preffure 
exerted at the working point by the refiflance oppofcd 
by the work that is then performing. This may arife 
from the weight of a body to be raifed, from the cohe- 
fion of timber to be fawed, &c. Any of thefe refift- 
anccs may alfo be meafured by pounds weight ; becaufe 
we know, that a certain number of pounds hung on the 
faw of a faw mill, will juil overcome this cohefion, or 
overcome it with any degree of fuperiority. Therefore 
the impelling power /, and the refiflance r* however 
differing in kind, may be compared as mere preffures. 

Let X reprefent the quantity of inert matter which 
muft be urged by the impelling power />, with the fame 
velocity as the impelled point, in order that this pref • 
fure/ may really continue to be exerted on that point. 
Thus, if the impelling power is a quantity of water fa, 
the bucket of an overfhot wheel, afting by its weight, 
this weight cannot impel the wheel except by iropelb'ng 
the water. In this way, x liiay be conlidered as repre- 
fen ting the inertia of the impelling power, while / rc- 
prefents its preffure on the machine. In like manner, 
let y reprefent the quantity of external inert matter 
which is really moved with the velocity of the working 
point in the execution of the tafl^ performed by the 
machine. 

Whatever be the momentum of the inertia of the 
machine, we can always afcertain what quantity of mat- 
ter, attached to the impelled point, or the working 
point of the wheel and axle, will require the fame force 
to gvit the wheel the fame angular motion ; that is, 
which fliall have the fame momentum of inertia. Let • 
the quantity a, attached to the working poiut, give this 
momentum of inertia a n\ 

Laflly, fuppodng that the wheel and axle have no 
friftion, let/ be fuch a refiftarce, that if applied to the 
working point, it (hall give the fame obftruction as the 
friAion ofthe machine, or require the fame fores at the 
impelled point to overcome ic. 

M z Thefe 
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Thefe tliiogt being that cftabliftedi the anipikr ▼€• 
^Sonof ^*'y ^^ ^* wheel and axle, that is, the number of 
the ina- tuvney or the portion of a tuni| which it wili make 
in a given time» will be proportional to th% fia6lioa 

fm^r +/n ^ ^ j j^g^^ Rotatiow, n* 64, &c. 
mm* '^ a + Jf «*^ 

EtuycL 

Since the whole ttime together, the velocities of the 
different points are as their difUnces from the axis, and 
nay be exprefled by multiplying the common angular 
▼elocity by thefe diftances. Therefore the above for- 
mula, multiplied by m or 0, will f^ivt the velocity of the 
impelled or of the working point. ThereforCi 



N E R Y. 



▼eloaty «f Velocity of impelled point 
the impel- ' *^ *^ 

led point. 



«• -f- fl + JF «• 



(II.) 



(III.) 



Velocity of Velocity of workmg pomt =: ^ === — • 

the work- xm*+ a-^-y «« 

log point. In order to obtain a dear conception of tbefe velo- 
cities, we mufl compare them with motions vnth which 
we are well acquainted. The propofition being univer- 
fally true, we may take a cafe where gravity is the fole 
power and riefitlance ; where, for example, f and r are 
the weights of the water in the bucket of a whed, and 
in the tub that is raifed by it. In this cafe, / s x, and 
r =: jr. We may alfo, for greater fimplidtTp fuppode 
the machine without inertia and fri&ion. The velocity 

t . * Pn ^" r IB IS, 
of ^ IS now-C -^ 

Abfolute Let ^ be the velocity which gravity generates in a 
mnfurc of fecond. Then it will generate the velocity g t in the 

moment u Let « be the velocity generated during 
this moment in ^ conncded as it is with the whed and 
axle, and with r. This connexion produces a change 

of condition =r ^ / — - v. For, bad it fidlen freely, it 

would have acquired the velocity gt^ whereas it only 

acquires the velocity v. In like manner, had r Men 

freely, it would have acquired the velocity g t. But, 

n • 
. inftead of thisy it is raifed with the vdocity — v. The 

If * 
change on it is therefore s / / -^ — v. Thefe changes 

m 

of mechanical condition arife from their connedlion 
with the corporeal machine. Their prefTures on it bring 
into aftion its conne£ting forces, and each of the two 
external forces is in immediate equilibrium with the 
force exerted by the other. The force excited at the 
^ impelled point, by r a^ing at the working point, may 
be called the momentum or energy of r. Thefe ener- 
gies are precifely competent to the proci^^ion of the 
changea which they really produce, and mud' therefore 
be conceived as having the fame proportions. They are 
therefore equal and oppofite, by the general laws 0^ 
fervfd in dl actions of tangible matter ; that is, they 
arc fuch as bdance each other. Thus, and only thus^ 
' the remaining motions are what we obferve them to be. 

That is,/ X// — w X « s= rX JT/ + JLv xii 

^ m 

Orpmgi ^^pmvssrngt -f- r — v 
Otpm*gt'^pm*vsirmngi '^rn*v 



Or / jw* -- r w « X ^ / s: /mTIpTiF'x V 

That is,/M* + rii* :/«* — rmnsigiiv 
That is, ibe dtnominaior oftht froQion^ ^^cprefftng the vr* 
locUy of the impelled pointy is to the numerator as the ve» 
iocitj which a heavy body would acquire m the moment 

t, hyfaHiag freely^ is to the velocity which the i mp ell ed 
point acqmres in that momenta The ^mc thing is true of 
the velocity of the working point* 

This reafooing fuffers no change from the more com- 
plicnted nature of the gcnerd propoficioiL Here the 
mpcMing powtr is ftill /, but the matter to be accdeiv 
ted by it at the working point \% a -^ y^ while ita re- 
aAiojii, diaMnUhiBg the Hnpdling power, is only r. We 
have only to confider, in this cafe, the velocity with 
vrhich « + J wonkl fid! freely when inmdled, not by 
tf -4* J> ^^ ^*^y ^y ^« '^^ refdt would be the fame; 
/ / would ftill be to V at the denominator of the iaaie 
fradion to its numerator. 

Thus have we difcovered the momentary acceleration 
of our machine. It is evident, that if the prefitires/ 
and r, and the fridion and inertia of the machine, aod 
the extemd matter, oontinuc the fame, the accdcretion 
will continue the lame ; the motio n of ro tation will be 

uniformly accdeimted, and / «' + ^ + J' "* ^'^ ^ ^^ 
^ ml — r +/w n as the fpace /, through which a heavy 
body would fall in any given time /, is to the fy^ct 
through which the tmpeUed point will reaHy have mo- 
ved in the fame time. In like manner, the fpace 
through which the working point moves in the fame 

pmn — r^fn^ 
time IS ss ' i ^- — 1. 

/m^ + tf .^Jrl•» 
Thus arc the motions of the working machine dater- 
mined. We may illuftrate it by a very fimple exainple; 
Suppofe a weight/ of Ave pounds^ defcending from a 
pulley, and dragging up another vretght r of three 
pounds on the other fide, at and n are equd, and 

/— r 
each may be called i. The formula becomes ^'jT^ ^% 

or LH-? /, or iL ss 1 /. Therefore, in a fecond, the 

J + 3 ^ 4 
wdght / win defcend Jth of 16 feet, or 4 feet ; and 

win acquire the velodty of 8 feet per feoond* jj 

Having obtained a knowledge of the velodty of eve- Perform- 

ry point of the madiinc, vie can eafilf aicertain its per-ance of the 

formance. This depends on a combination of the quan- "****"*• 

tity of refiftanoe that is overcome at the working point* 

and the velocity with which it is overcome. Thus, in 

ratfing vrater, it depends on the quantity (proportional 

to the weight) of water in the bucket or pump, and the 

velocity with which it is lifted up. This will be had 

by multiplying the third fbrmida by r, or by rg tf or 
by r/. Therefore we obtain t his exp reffion, 

«r t. J pmrn — r+^/rn* • srxr \ 
Work done a ^L—- -ii g t. (IV.) 

pm*+a+yn^ 
Such is the gcnerd expreflion of ^ momentary pcr« 
formaoc^ of the machine, including every cixcumflance 
which can affcA it. But a variation of thoic drcum* 
fiances produces great changes in the refdti. Thde 
mutt, be diftisdly noticed. 

Cor. I. If pmrn be equd to r 'f'frn^ there wiB 
be no work done, becaufe the numerator of the firadiaa 
la annihilated. There ia then bo nnhahinrrd forcci and 

the 
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the natnral power it only able to balance the preffure 
propagated from the working point to the impelled 
point. 

2. In like maimery if « :s 0, no work m done altho' 
the machine turns round. The working point has no 
motion. ' For the (ame reafon, if m be infinitely great* 
although there is a great prevalence of impelling mo- 
mentum, there will not be any fepfible performance du- 
ring a finite time. For the velocity which p can im* 
prefs is a finite qiiantity, and the impelled point cannot 
move fafter than tc woold be tnoved by it if detached 
from the oncfaine. Now when the infinitely remote 
impelled point is moved through any finite fpace, the 
motion of the working point muft be infinitely le&i or 
Bothingy and no work will be done. 

Remark. We fee that theoe are two values of n, visv 
p 
V, and M X ^» which give no performance. But in 

all other proportions of « and n fome work ia done. 
Therefor e» as we gradually vary the proportion of «i to 
18, we obtain a ieries of values exprefling the perform- 
ance, which muft gradually incresue fiom nothing* and 
then decreafe to nothing. There muA therefore be fome 
prop ortion of m to n^ depending on the proportion 'of 

pto r 4-/) and of le to « -f-jr, which wiU gi^ the 
grcateii poffible vahie of the pcrformaace* And, oa 
the other haod^ if the proportion of m to n be already 
detemoiiMd by the coDftru/&io» of the machine i dready 
erc£ked» the re muft be ibme proportion of ^ to r 4./, 

and of ir to a -f- j^» by which the greateft performance 
oftbe maebine may be enfwned. It is evident, that the 
determination of thefe two proportions is of the utmoft 
importance to the improvement of machines. The well 
inforofied reader will pardon us for endeavourin? to 
make this appear more forcibly to thc^e who are lels in- 
ftruded, by means of fome very fimple examples of the 
fitft principle. 

Suppofe that we have a ftf earn of water affording 
three tons per mtnatCy and that we want to drain a 
pit which receives one ton per minute, and that this 
IS to be done by a wheel and axle I We wifh to know 
the beft proportion of their diameters m jmd n. Let 
m be taken s 6 ; and f uppofe, 

]. That II =; 5. 

Then^^ -^ - 
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It muft therefore be allowed to be one of Che moft 
important problems in pradical mechanics to determine 
that condruf^ion by which a given power (hall over- 
come a given refiflance with the greateft advantage, and 
the proportion of work which ftiould be given to a ma- 
chine already conftni6ted fo as to g^in a fimilar end. js 

I. The general determination of the firft queftion hasProportlMt 

but little difficulty. We jnuft confider n as the vari-*>f ."*« »»- 

— —r; chine wMck 

able magnitude in the formula ^ ''^^T*^^t^ 

which cxprefles the work done; and find its value when 
the formula is a maximum. Taking this method, we 
fliaD find that the formula IV. is a maximum when n it 

_^ ^^^(r^/y+p^x(ii+y)\-x{r+fl 

This expreffion of the performance, in its beft ftate^ 
appears pretty complex ; but it becomes much moro 
fimple in all the particular applfcattons of it| as the cir- 
cnmftances of the cafe occur in practice. 

We have obtained a valae of n exprcfled in parts of 

m If we fobfiitute this for n in the thitd formula, we 

obtain the greatcft velocity with which the refifbince r, 

Conne^ed with the inertia jr, can be overcome by the 

power p, eonnefted with the inertn «, by the inters 

vention of a machine, who£e momentum of inertia 

r + f 
and biStwan are an* lod fm» This ia s ■ 



X r ^44i^ + I — Agi* This exppeffea the 

velocity of the working point in feet per iecond, and 
therefore the actual performance of the machine. 

But the proper pioportioa of m to »» afbertained by 
this procefsy wies exceedingly^ according to the nature 
both of the impelling power* and of the work to be per- 
formed by the machine. 

1. It frequently happens that the work exerts no con- 
trary ftiain OB the machiney, and confifts merely in im- 
pelling a body which tefifta only by its inertia. This 
is the ca£e in urging round a millfione or a heavy fiy ; 
in urging a body along a horizontal plane, 8tc. In this 
cafe r does not enter into the formcda, which now be- 

comes m X ^S! +/' ^ (^ t^| - V. Ifthefiic 



pm^'\^rn^ "" 3.36 + 1.36 *"" 153*"*®'^^^ ^ tion be infignificant we may take « 
2. Let If be s 6* The formula is =: 0,5. 



-Ji 



!^±i) 



3. Ijct It =s 7* T^c formula is = 0,49045. Hence 
wc findy that the performance h greater when a is 6, 
thaa when it is either 5 or 7. 

As an example of the fecond principle, fuppofe the 
machine a fimple pulley, and let/ be 10. 

I. Let rbe = 3. Theformukis -, ^, = — i 

= tf6i54- 

X i_ ««<-•. 10X4— 16 

a. Let r be = 4. The formuh is ss r 9 

24 ^<5 + 4 

\ . fTH i- 1 . 10X5 — 25 

3. Let r be s c. The formula is = ,^ . , — » 

= ^, = i,6666» Here it appears^ that moi« work is 
done when r is 4 than when it is 5 or 3. 



=s m y — £— . The velocity of the workiftg point is 



a+y 



nearly =: 



;. In this cafe, it will be found 



that the velocity acquired at the end of a given time^ 
will be nearly in the proportion of the power applied to 
die machine. 

2. On the other hand, and n^pre finequehtlyy the iner- 
tia of the external matter which muft be moved in per- 
forming the work need not be regarded* 'Thus, in the 
grinding of grain, fiiwing of timber, boring of cylin- 
ders, &c. Uie quantity of motion communicated to the 
Hour, to the faw duft, &c is too infignificant to be ta^* 
ken into the account. In this cafe, y vanifhes from the 
formula, w^ch becomes extremely faaple when the fric- 
tioa and inertis of die machiae are ioconfiderable. We 

Ihaa 
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ftall not be £ir from the truth if we make m to n n 

P 



2rtoPf or « s mX' 

2 r +/ 

city of the working point ta ^ 



In this cftf«i the velo* 



4' ('■+/) +,i^7y 

But It 18 rare that machines of this kind have a Imall 
inertia* They arc generally very ponderous and power- 
ful ; and the force which it neceffary for generating 
even a very moderate motion in the unloaded maohine 
(that 189 unloaded with any work), bears a great pro- 
portion to the force neceffary for ovcrconiing the re- 
^{lance oppofed by the work. The formula muft there- 
fore be ufed in all the terms, becaufe a is joined with jr* 
It would have been fimpler in this particular, had a 
been joined with « 10 the expreffion of the angular -ve- 
locity. 



/ 


n 


I 


0,0488 


3 


0,0954 


3 


0,1402 


4 


0,1832 


5 


0,2246 


6 


0,2649 


7 


0,3038 


8 


0,3416 


9 


o»3784 


10 


0,4142 



/ 


• 

tt 


10 


0,4142 


20 


0,7321 


30 


!• 


40 


1.2362 


50 


'»4495 


60 


^MS7 


70 


1^284 


80 


2f 


90 


2,1623 


lOO 


9f3i66 



This muft fuffice for a very genecal view of the firft 
pBoblem. 



II. The next queftioii is not Icis mome i t t ocs^ namely^peft pre- 
3/ In fome cafes we need not attend to the inertia of to determine for a machine of a given conftrudion that portion of 
the power, aa in the fteam engine. In this cafe9 if U- proportion of the reiiftance at the working point to thc*^« power 
" "'• • • . -r . impelling power which will enfure the grcateft perform- *°^ ^•^^ 



ken ftri^y, n appears to have no value, becihfe x is a 
fador of every term of the numerator. But the fop 
mula grives this getieral indication, that ihe more in6g- 
nificant the inertia of the moYiog power is fuppofed, 
ihe larger {hould m be in proportion to n ; • provided al- 
ways, chat the impelling power is not, by its nature, 
greatly diminifhed, by giving fo great a velocity to the 
impelled point. This circumftance will be particularly 
confidered afterwards. 

4. If the inertia of the power and the refiftance be 
proportional to their preffures, as when the impelling 
power is water lying in thebockets of an ovcrfhot wheel, 
and the work is the raifing of water, minerals, or-other 
heavy body, aAing only by its weight ; then p and r 
may be fubftituted for x and y, and the formula expref- 
fing the value of 0, when the performance is a maxi- 
mum, beco mes 



n zz 



fXa + r 

If, in this cafe, the inertia and fridion of the ma« 
chine may be difregarded, as may ofbea be done in pul- 
♦ leys, we have _«_.«. 

» zs-m /£ + I — I, 

If we make m the unit i>f the radii, and r the *unit 

, ,of force, we have 

= ^p + I — -u, 'in parts of m =: t. 



ance of the machine ; that is, Ihc proportion of in to it 
bein^ given, to find the bcft proportion of / tor. 

This IB a much more complicated problem than the 
other ; for here wc have to<«atteDd: to the variations 
both of the prefiures/ and r, «nd aUb of the external 
matters * andy, which are -generally conne6led with 
them. It will not be* Efficient therefore to treat the 
queftion by theufual fluxtonaryprocefs for determining 
theimaximam,- in which r is confidered as the only va- 
rying quantity. ^ We auft, .in this curfory difcuffioo^ 
reft Tatisfied with a comprehenfion of the drcumftanoea 
which raoft [generally prevail in pradice. 

. It moA eitlier happen, that when r changes, there is 
no change (that Ib^ of moment) in the mafs of external 
matter whichMnifft be moved in performing the woik* 
or tliat there is alfo a change in this circumftance. If 
no change happens, the denominator of the fourth for- 
mula, exprefling the performance, remains the (ame ; 
and then the formula attains a maximum when the du« 

Alfo, 



Or, making ^ = i, we have n =/ 1- * — »• 

Thefe very fimple exprcflions are of confiderable ufe, 
« even in cafes where the inertia of , the machine is very 
confiderable, provided that it have no reciprocating mo- 
tions. A fimple wheel and a^le, or a train of good 
wheelwork, have very moderate friAion. The gtrneral 
refults, therefore, which even very unlettered readers 
can deduce from thefe fimple formula, will give notions 
that are ufeful in the cafes which they cannot fo tho- 
roughly comprehend. Some fcrvice of this kind may 

be derived from the following little table of the belt " . 2 ft 

proportions of m to n, correfponding to the proportions pie expreifion, dire6^ing us to make the refiftance one 
oi the power furnifhed to the engineer, and the rcfift- half of what would balance the impelling powtr by the 
ance which muft be overcome by it. The quantity r intervention of the machine. 

ijl always = 10, and m =: i. This will evidently apply to many very important 

cafesy 



merator prmti'-— r '+fr «*• is a maximum. 
may include f vri thout complicating the procefs, by 
the confideration, that / is always in nearly the fame 
ratio to r ; and therefore r -f-/ may be confidered as m 
certain multiple of r, fuch as ir. We may therefore 
omit / in the fiuxtonary equations for obtaining the 
maximum, and then, in computing the performance, di- 
vide the whole by b. I'hus if the whole fridion be 

^th of the refitting prefTiirc r, we have r +fzz — 

21 . *^ 

of r, and b = ---. Having afcertaincd the beft value 

for r, we put thi« in its place in the fourth formula, and 

20 
take — of this for the perfonnance. This will never 
21 

differ much From the truth. 

'i'his procefs gives us / m n = 2 n' r, and r = C ^ 

• /k M. 2 «* 



* pm 

= — ^ ; arid if we farther fi mplify the procefs, by ma- 
king^ = I, and in := I, we have r = — ; a moft fim- 
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cares, namely, Xcr all thofe in which the matter put in 
motion by the working point is but trifling. 

But it alfo happens in many important cafes, that the 
change is at leaft equally confiderable in the inertia of 
the work. h\ this cafe it ts Ycry difficult to obtain a 
general folution. But we can hardly imagine fudi a 
change, without fuppoHng that the inertia of the work 
▼arics in the fame proportion as the prefFure excited by 
it at the working point of the machine ; for fmce r 
continues the fame in kind, it can rarely change but by 
a proportional change of the matter with which it is 
connected. Yet fome very important cafes occur where 
this does not happen. Such is a machine which forces 
« atcr along a long main pipe. The refiftance to motion 
and the quantity of water do not follow nearly the fame 
ratio. But in the cafes in which this ratio is obferved, 
we may reprefent y by any multiple ^ r of r, which the 
cafe in hand gives ns r ^ being a number, integer, or 
fra6lional. In the farther treatment of this cafe, we 
think it more convenient to free r from all other com* 
binations ; and inftead of fuppofing the force/ (which 
we made equivalent with the fri&ioQ of the machine) 
to be applied at* the working point, we may apply it at 
the impelled point, making theeffedive power y=/—/. 
For the fame reafons, inftead of making the momentum 
of the machine's inertia =. a a*, we may make it a m*, 
and make « + «=:«. Now, fuppofing q^ or f — /, 
s I, and alfb m = i, our formula expreffing the per- 

Connaoce becomes r 7 — -j* This is a maslmum when 

K ^ D r n • 

V' »* + » ^ « « 

Cor. I. If the inertia of the work, is always equal to 
its prefFure, as when the wofk confifts wholly in railing a 
weight, fuch as drawing water, 8cc, then ^ ^ j , and 
the formula for the maumum performance becomes 

V as « + »* — » / 

r =r . . 

2. If the inertia of the impelling power is alfo the 
iame with its preffure, and if we may neglect the inertia 
sod fridion of thk machine, the formula becomes 

Example. Let the machiDe be a common pulley, fo 
that the radii m and n are equal, and therefore » =r i. 

Then, r = — LitLZl., =r \/ 2 — 1, ss 0,414^ 

I 

&c. more than fths of what would balance it. 

Here follows a feries of the beft values of r, corre* 

fpondlng to different values of it. m and / are each *=: r . 

l^he numbers in the laK column have the fame proportion 

to I which r has to the refiftance which will balance /. 

• =r i r =r 1^8885 0,4^24 to i 

T i»3928 0,4639 

i 0,8986 0,4493 

t * 0,4143 0,^1143 

2 0^1830 0,3660 

3 o,nii 0,3333 

4 0,0772 0,3088 

From what has now been cflablifhed, we fee with fuf- 
ficicnt evidence the importance of the higher mathema- 
tics to the fciencc of mechanics*. If the velocities of 
Ike impelled and working points of an engine are not 



properly adjufted to the prefiures, th^ inertia, and the 
fridion of the machine, we do not derive all the advan« 
tages which we might from our fit nation. Hence alfo 
we learn the falfity of the maxim which lias been re- 
ceived as well founded, that the augmentation of in- 
tcnfity of any force, by applying it to the long arm of General 
a lever, is always fully compenfated by a lofs of time ;*^"' *"'®- 
or, as it is ufually exprefTed, ** what we gain by a ma^ "|^" * °" 
chine in force we lofe in time." If the proportion of 
m to If i6 well chofen, we fhall find that the work done, 
.when it reiiAs by its inertia only, increafes nearly in the 
proportion of the power employed ; whereas when the ' 
inertia of the work is but a froall part of the refiftance, 
it increafes nearly in the duplicate ratio of the power 
employed. 

it was remarked, in the fettiog out in the prefent 
problem, that the formulx do not immediately exprefs • 
the velocity of. any point of the machine, but its mo« 
nentary acceleration. But this is enough for our pur« 
pofe ; becaufe, when the momentary acceleration is a 
maximum, the velocity acquired, and the fpace defer!- 
bed, in any given time, is alfo a maximum. We alfo 
Ihewed how the real velocities^ and the fpaces defcribed, 
may be afcertained in known meafares. We may {ay 
in general} that if ^reprefent the preflure of gravity oq - 

any mafa of matter cv, then ^is to -^ ^ " " ^ JLxs L,? ^ ^ 

1 6 feet to the fpace defcribed in a &cond by the work- 
ing point in a fecond, or as 32 ^t per fecood is to the '* 
velocity acquired in that time. 

A remark now remains to be made, which is of theCaufcswbf- 
greatefl confequence, and gives an unexpected turn to machines 
the whole of the preceding doCkrines*' It appears, from^.*^ not con- 
all that has been faid, that the motion of a machine ^j^^J*^ 
miift l>e uniformly accelerated, and that any point will 
defciibe fpaces proportional to the iquares of the times; 
for while the prefFures, fri^ion, and momentum of iner- 
tia remain the fame, the momentary acceleration muft 
alfo be invariable. But this feems contrary to all expe- 
rience. Such machines as are properly Gonftru6ted, and 
work without jolts, arc obferved to quicken their pace 
for a few feconds after flarting ; but all of them, in a 
very moderate time, acquire a motion that is fenfibly * 
uniform. Is our theory erroneous or what are the cir- 
cum fiances which- remain to be confidered, in order 
to make it agree with obfervation ? The fcience of - 
machines is imperfect, till we have explained the cau- 
ies of this deviadoo from the theory of uniform accek- ^ 
tation. 

Thefe caufes are various. 

1-. In fome cafes, every increaie of velocity of thcr. Increafc 
machine produces an iocreafe of fri6iion ia all its com-of fn^ion. 
municating parts. By the fe me ans, t he accelerating 
force, which is / m -^ r +/«> or / — /« * — r «, is di- 
minifhed, and confequently the* acceleration is dimi- 
nifhed. But it feldom happens that fri^on takes away 
or employs the whole accelerating force. We are not 
yet well inftnid^ed ia the nature of fri61ion. Mofl of 
the kinds of friftion which obtain in the communica- 
ting parts of machines, are fuch as do not fenfibly ia- 
creafe by an increafe of j^elocity ; fome of them really 
dimiiiifh. Yet even the mofl accurately conflruded ma- 
chines, unloaded with work, attain a motion thattis ff«- 
fibly uniform. If we take off the pallets iiom a pei>.- 
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ivinm dodct ind aHow it to nm down «m«iii» it acetic* 
rtt«t for « while, but in a very moderate time it ac- 
quirea-an uniform motion. 80 doea a common kitchen 
jack. Thefe two machinea feem to bid the faiieft of 
«ny for an aniformly accelerated motion ; for their im- 
pelling power ada with the otmoft uniformity. There 
u fomething yet unexplained in the nature of fri6Uon9 
which takea away feme of thia acceleration. 
a. Refift- But the chief caufe of ita ceflation in thefe two in^ 
ance of ftancet, and others of very rapid moiian^ is the refiftanoe 
^*' of the air. Thia arifea from the motbn which ta com- 

municated to the air difplaced by the fwift moving parta 
of the machine. At iirft it ia very fmall ; but it increa- 
fes nearly in the duplicate ratio of the velocity (fee Rt* 
DISTANCE of Fluids^ £nc)'cl.) Thus r increafea conti- 
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noally; and, in a certain ftate of motion, r +fn be* 
comes equal topm. Whenever this happens, the ac- 
cderating power \9 at an end. The acceleration alfo 
ceafes; and the machine is in a ftate of dynamical equi- 
librium ; not at refti but moving uniformly, and per- 
forming work. 
5. Tncreafe Still, howevtry thia is not one of the general caufes 
«f reiiilanccof the^untform motion attained by working engines. 
pa^a?y ^*'*ly *» ^* motion of their parts fo rapid, as to oc- 
known, ca^on any great refinance from the air. But in the 
moft frequent employments bf machines, every increafe 
of velocity u accompanied by an increafe of reiiftance 
from the wotk performed. This occurs at once to the 
imagination ; and few perTons think di inquiring farther 
for a reafoB. But there is perhaps no part of mecha- 
nics that ia more iniperff6tly underftood, eteo in our 
prefent improved ftate of mechanical feicQce. In many 
kinds of work, it is very difficuk to ftate^what increase 
of labour is required in order to perform the work with 
twice or thrice the fpeed. In grinding com, for in- 
ftanee, we are almoft entirely ignorant of this matter. 
It ts very certain, that twice the forte is not neceflary 
for making the amU grind twice as faft, nor even for 
making it -grind twice as mnch grain equally well. It 
is not eafy to bring this operation under mathematical 
treatment ; but we have cOnfidered it with fome atten- 
tion, and vre imagine that a very great improvement 
may ftill be made in the conftrudion of grift mills, 
founded on the law of variation of the refiftance to the 
operation of grinding, and a fcientific adjuftment of m 
to fr, in confirquence of our knowledge of this law. We 
may make a iimilar obfervation on many other kinds of 
work performed by machines. In none of thofe works 
where the inertia of the work is inconfiderable, arc we 
well acquainted with the real mechanical procefs in per- 
forming it. This is the cafe in fawing mtUs, boring 
mills, rolling mills, (Kttiug nulls, and Hiany others, where 
the work confifts in overcoming the ttrong cohefion of 
a fraall quantity of matter. In fawing timber (which 
is the moft eafily underftood of all thefe operations), if 
the faw move with a double velocity, it is very difficult 
to fay how much the a^ual redfting preffure on the 
teeth of the faw ia increafed. Twice the number of 
fibres are neceflarily torn afunder during the fame time, 
becaufe the fame number are torn by one defcent of the 
fawy and i^ makes that flroke in half the time. Bat 
it is very uncertain whether the refiftance is double on 
thia account ; becaufe tf each fibre be fuppofed to have 
the £ime tenacity in both cafesi it refiAs with this tena- 



N E R y. 

city only for half the ti«ie« The paita of bodies lefift 
a fimilar change of condition in difierent manners ; and 
there is another difference in their refiftance of different 
changes— the refiftance of red hot iron under the roller 
may vary at ^ very different rau from that of its refift- 
ance to the cutting tool. The refiftance of the fpindles 
of a cottoQ mill, arifing partly from fri£lion, partly from 
the inertia of the hea^ bobinsi aAd partly from the 
refiftance of the air» la fliU more complicated* and it 
may be difficult to learn its law. The only cafe in 
which we can judge with fome precifion is, when the 
inertia of matter, or aconftant preffure like that of gra- 
vity, conftitutes the chief refiftance. lliua ia a mill 
employed to raife water by a chain of buckets, the re- 
fiftance proceeds from the inertia only of the water. 
The buckets are moving with a ceruin velocity, and 
the lowcft of them takea bold of a quantity of water 
lying at reft in the pit, andjirags it into motion with 
its acquired velocity. The force required for genera* 
ting this motion on the quiefoent .water muft be double 
or triple, when the velocity that muft be given to it is 
fo. This abforba the overplua of the impelling power, 
by which that power exceeds what is neceffary for ba- 
lancing the weight of the water contained in all the 
afccnoing buckets. This is a certain determinate quan- 
tky which doea not change; for in the fame inftantthat 
a new bucket of water is forced into motion below, and 
its weight added to that of the afccading buckets, an 
equal bucket is emptied of iu water at top. The 
afceoding buckets require only to be iMdanced, and 
they then continue to afcend, with any velocity already 
acquired. While the machine moves (low, the motion 
impreffed on the new bucket of water ia not fufficient 
to abforb all the overplus of impetttng power. The 
quantity not abforbed accelerates the nutchine, and the 
next bucket muft produce noore motion in the water 
which it takes up. 'lliis confumea more of the over- 
plus. This goes on till no overplus of power is left, 
and the machine accelerates no more., 'Fhe complete 
performance of the machine now ia, that <* a certain 
quantity of water, formerly at reft, is now moving with 
a certain velocitf ." Our engineers confider it diSereot- 
ly ; " as a certain weight of water lifted up.''' But 
while the machine is thus moving uniformly, it k really 
not doing fo much as before ; that is, it ia not exerting 
fuch great preffures as before the motion was rendered 
uniform : for at that time there was a preffure at the 
working point equal to the weight of all the water in 
the afcending buckets; and alfo an overplus of preffure, 
by whidi the whole was accelerated. In the ftate of 
uniform motion, the preffure is no more than juft ba- 
lances the weight of the afcending chain. We Ihall 
learn by and bye how the preffures have been diminiih- 
tag, although the^^miU has been accdevating ; a thing 
that fecms a paradox. 

In this inftanoe, then, we fee clearly, why a machine 
muft attain a uaiform motion. A pumpiDg machine 
gives us the fame opportuaity, but in a manner fo dif* 
ferent as to require explanation. The piftoa may be 
fuppofed at the very furface of the pit water, and the 
impelling power may be lefs than will fupport a column 
in the pipe as high as can be raifcd by the preflare of 
the atmoiphere. Suppose the impdliag power to be 
the water lying in the buckets of an ovorihot wheel. 
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V^«t tKtf water He liid into the buckets by a rtrj fnuU 
tlream. It will fiU the buckets rery (lowly;' and as 
this gives them a preponderance, the mill lofe^ its ba- 
knce* the wh^el begins to move, and the pilton to rifei 
^nd the water to follow it. The water may be deli- 
-vcrcd on the wheel drop by drop ; the pifton will rife 
by infenGble degrees, always landing ftilt again as foon 
as the atmofphenc preifure on it jaft balances the wa^ 
ter on the wheel. The water in the n6ng pipe is al- 
ways a balance lo the preflure of the atmofphere on the 
ciflern t therefore the prdTure of the atmofphere on the 
pilVon (which }s the r in our formula) is equal to the 
weight of this water. Ora* pump- makers therefore 
(calltnAhemfelves engineers) fay, that the weight of 
-water in the pipe balances the water on the wheel. It 
does not balance it, nor is it raifed by the wheel, but 
by the atmofphere 5 but it ferves us at prefent for a 
Tneafure of the power of the wheel. At laft, all the 
buckets of the wbeel are full, and the water is (for ex- 
ample) 25 feet high in the pipe. Now let the ftrcam 
of water run its full quantity. It will only run over 
from bucket to bucket, and run off at the bottom of the 
wheel ; but the mill will not move, and no work will 
be performed. (N. B. We are hers excluding all im- 
pulfe or ftroke on the buckets, and fuMpofing the wa- 
ter to z^ only by its weight.) But now let all be 
emptied again, and let the water be delivered on the 
wheel in its full quantity at the firH. The wheel wiM 
immediately acquire a preponderancy, which will ^reaily 
exceed the firft fmall prefliire of the atmofphere on the 
pifton. It win therefore accelerate the pifton, overco- 
ming the preifure of the air with great velocity. The 
pi don rifes faft ; the water follows it, by the prefliire 
of the atmofphere ; and when it attains the former ut- 
mod height, it attains it with a conf:derab1e velocity. 
If allowed to run off there, it wrll continue to run off 
with that velocity ; becaufe there is the fame quantity 
of water preffing round the wheel as before, and there- 
fore enough to balance the preffurc of the atmofphere 
on the ptilon. The preflure of the fame atmofphere on 
the water in the ciftern, raided the water in the pipe 
with thi9 velocity ; therefore it will continue to do fo, 
4nd the mill vriU deliver water by the pump with this 
velocity, although there is no more preifure a6ling on 
it than before, when the water ran to wafte, doing no 
work whatever. 

This mode of adion is extremely different from the 
former example. The mill is not a6ting againil the 
inertia y of the water to be moved, but againft the pref- 
fure r of the atmofphere on the pifton. The preffure 
of the fame atmofphere on the ciftern is employed againil 
the inertia of the water in the pipe; and the ufe of the 
mill is to groe eccqfon^ by raidng the pifton, to the ex- 
ertion of this atmofpherical preffure, which is the real 
raifer of the water. The maxim of ceiiftru6iion, and 
the proper adjuftment of m to is in this cafe, are diflie* 
Tent from the former ; and we ihould run the riilc of ma* 
king an imperft;^ engine were we to confound them. 

We maft mention another cafe of a pumping milU 
feemingly the fame with this, but effentially different. 
Suppoie the pipe of this pump to reach 30 feet below 
the furface of the pit water, and that the pifton is at 
the ^rry bottom ^of it. Suppofe alfo, that the wheel 
bucketa, when filled with watefi only enable it tofup^ 
SvrrL. Vol. 11. Part L 



I N E R ir^ 

port 35 fcet'of water in the rifiog pipe. Let the wsv« 
ter be delivered into the wheel drop by drop. The 
wheel will gradually preponderate ; the pifton wiU gra- 
dually rife, lifting the water above it, fuftaining a pref- 
fure of water which gradually increaies. At laft, the 
water in the pump is 25 feet higher than that in the 
ciftern $ the wheel is full and running to wafte ; but 
no. work is performed. Let all be emptied, and now 
let the water come to the wheel in its fuU ftreakn, but 
without impttlfe. The pifton will lift the water brilk- 
ly, bring it to t$ feet high with a confiderable velodty^ 
and the mill will now ratfe it with this velocity. In 
this example, the mill is the immediate agent in raifing 
the water ; but, in this cafe alfo, its ultimate office 13 
not overcoming inertia, but overcoming preffure. It 
was the overplus of power only that was employed in 
overcoming inertia, while accelerating tlie water in the 
riling pipe, in order lo give it the neceffary velocity for 
a continued difcharge. 

Thefe and iimilar examples (hew the great difference ai* 
between the ftatical and djnamical equilibrium of ma- 
chines, ind the neceflity of a fcientihc attention by all 
who wiih to improve pradical mechanics. Without this» 
and even a pretty refined attention, we cannot fee the 
conne^on between a copious fupplyof water to the 
bucket wheel and a plentiful difdiarge by the puaop. 
We believe, that the grealeft part of thofe employed in 
ere&ing machines conceive it as owiiig to the greater 
weight of water impelling the. wheel with greater 
force; but we fee that there is no difference in the pref- 
fures on the mill at reft, and the mill doing iu work 
fteadily and uniformly, with any velocity, however great. 
Without keeping the notions of dut part of the im** 
pelling power which fupporcs diftind from that of the 
part v^ich accelerates, we iball never have a clear con* 
ception of the operation of machines, or of mechanical 
power in general. We cannot derive all the advanta« 
ges of our natural powers, without knowing how our 
maclune employs the preffure excited by it at the work* 
ang point ; that i&, without perceiving in what cafes it 
is oppofed to inertia, and in what to the mechanical 
properties of tangible matter. This only can inform 
us at wliat rate the retiftance varies by a change of ve* ^ 
locity; and when it happens that this augmentation, ne« 
ceffarily accompanied by an augmentation of all the 
fri&ions, and the refiftance of the air, is in equih*brio 
with the whole of the impelling power, and all accele* 
ration is at an end. 

^ Laftly, another chief cauie of the finally uniform nio-rhc 'chief 
tion of machmea is, that, in moft cafes, an increafe ofcaufeits 
velocity produces a real diminution of impelling power. ''^^ dtmt- 
We hardly know any exception to this befides the em- °"****° ^ 
ployment of 9n£ defcending weight as a power or firft P®^**"' 
mover. Moft of the powers which we employ refide in 
bodies external to the machine ; arid thefe bodies muft 
be put in motion, and continued in that motion, in or* 
der to continue their preffure on the impelled point* 
Frequently a great part of the power is employed in gi- 
ving this neceffary motion to the external matter, and 
the remainder only is employed in prefling forward the' 
machine. We mentioned a remarkable inftance of this 
in the operation of thraihing. Now, the power thas 
employed muft increafe in proportion to the motion re* 
quired; that isj in proportion to the velocity of the im- 

. . N pcUed 
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polled point ; ^hat , remains, urging forward the ma* 
chine, is therefore diminifhed. The acceleration is 
therefore diminifhed, and may ccafe. At lafi the ac- 
tual preffure is fo much diminifhed, that it ii no more 
than what is neceflary for overcoming the increafed re- 
fiftance of the work, the increafed fri^ion. The ma* 
chine therefore accelerates no more, but moves uni* 
formly. 

This caufe of the diminution of power by an increafe 
of velocity, obtains in all cafes where the ftrength of 
animals, of fprings, the force of fired gunpowder^ &c. 
is exerted. In lome cafes, the vifibte effe& is not very 
confiderable ; as in the employment of a ftrong fpring, 
the force of gunpowder, and a few others. In the ac- 
tion of animals, this defalcation of power is very great 
when the velocity is confiderable. Nay, even in the 
a6^ion of gravity, although it a As as (Irongly on a bo- 
dy in rapid motion as on one at reft, yet when gravity 
is not the immediate agent, but a6is by the intervention 
of a body in which it refides, the necellity of previoufly 
moving this body frequently diminifhes the acceleration 
which it would otherwife produce. Thus, in an over- 
shot wheel, if the water be delivered into the bucket 
with a velocity (eftimated in the diredion of the part 
fif the wheel into which it is delivered) lefs than that of 
the rim of the wheel, it muft retard the motion ; for it 
muft be immediately dragged into that motion ; that is, 
part of the accelerating overplus, already a^tng* on the 
wheel, mufl be employed in accelerating this new buck- 
et of water, and this muft leflen tbe general acceleration 
of the midline. Hence we learn, that the water muft 
be delivered on the wlieel with a velocity that is at leaft 
not lefs than that of the wheel's motion. 

The cafe in which we fee this diminution of power 
on machines moft diftin6ily is, when water or wind, 
e^ing by impiUfe alone, is our moving power. Since 
the mutual impulfes of bodies depend entirely on their 
relative motions (fee Impulsion, Suppl.)y it follows, 
that when the velocity of the impelled point is aug* 
minted, the impulfion, oi cfFedive preffurc, muft be 
diminifhed. Nay, this velocity may be fo increafc;d, 
that there (hall be no relative motion, and therefore no 
impuKion. If the fioats of an underftiot wheel be mo- 
ving with the velocity of the ft ream, they- remain con- 
joined in their progrefs, but without any mutual ac* 
tion. Therefore, when an underfhot, wheel is fet into 
a running water, the iirft impulftohs are ftrong, and ac- 
celerate the wheel. This diminifhes the next impulfton 
and acceleration : but the wheel is ftill impelled and 
accelerated ; lefs and lefs in every fucceeding moment, 
as it RK>ve8 fafter ; by abd bye, the acceleration be- 
comes infenfible, and the wheel appears to attain a mo- 
tion which is perfectly uniform. This requires a very 
long time, or rather it is never attained, and we only 
cannot difcem the very fmall additions which are. ftill 
made to the velocity. All this happens generally af- 
ter a very moderate time, by reafon of various other 
obftrui^ions. 

Animal a£lion is fubje£^ to the fame variation. We 
know, that there is a certain rate at which a horfe can 
run, cxhaufting or employing his whoU ftrength. If 
he be made to drag any the imalleft load after him, he 
muft employ part of his force on it, and his fpeed will 
be checked. The more he is loaded with a draught, 
tht iluwer he will run^ flill employing all his ftrength* 
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The draught may be increafed till Jic is reduced to a 
trot,, to a walk, nay, till he \% unable to draw it. Now, 
juft inverting tlii^ procefs, we fee, tlut there is a certaia 
ftrain which will fu£ficiently tire the horfe without ftir- 
ring from the fpot, but which be could continue to^x- 
jcrt for hours. This is greater than the load that he 
can juft crawl along with, employing his ftrength as 
much as would be prudent to continue from day to 
day. And, in hke manner, every kfler draught has a 
correfponding rate, at which the horf?, employing his 
whole working. ftrength, can continue to draw at du* 
ring the working hours of a day. At fctting out, he 
pulls harder, and accelerates it. Following his pull, he 
walks fafter, and therefore pulls lefs (becaufi»we are 
ftill fuppoGng him to employ his whole working 
ftrength). At laft he attains that fpeed which occu- 
pies his whole ftrength in merely continuing the pull. 
Other animals adl in a Gmilar manner ; and it becomes 
a general rule, that the preffure adually cxerud on the 
impelled point of a machine diminifties as \u velocity 
increafes. 

. From the concurrence of fo many fads, we percei\'e Wc muft 
that we muft be careful to diftinguifli between the quao-difiinfruiOi 
tity of power expended, and the quantity that is ufe. b^^^c^n 
fidly employed, which muft be'meafured folely by the'^^^^^^J' 
prefture exerted on the . machine. When a weight of an J the 
five pounds is employed to drag up a weight of three power cnu 
pounds by means of a thread over a pulley, it defcends,P***y*^' 
with a motion uniformly accelerated, four feet in the . 

firft fecond. Mr Smcaton would call this an expendi- 
ture of a mechanical power 20. The weight three 
pounds is raifed four feet. Mr Smeaton would call 
this a mechanical eftcd 1 2. Therefore the eifed pro- 
duced is not adequate to the power expended. But 
the fad is, that the preflure, ftrain, or mechanical power 
really exerted in this experiment, is neither five nor three 
pounds ; the five pound weight would have fallen 1 6 
feet, but it falls onl> 4. A force has therefore aded 
on it fufficient to make it defcribe 12 feet in a feco.nd» 
with a uniformly accelerated motion ; for it has coua- 
teraded fo much of its weight. The thread was ft rain- 
ed with a force equal to 5 j^ pounds, or jths of 5 pounds.. 
In like manner, the three poimd weight would have 
fallen 1 6 feet ; but it was nCifed 4 ftet. Here was a 
change predfely equal to the other. A force of 3^ • 
pounds, ading on a mafs whofe matter is only 3, will, 
in a fecond, caufe it to defcribe 20 feet with a uniform- 
ly accelerated motion. Now, 5X12, and 3 X 20, give 
the fame produd 60. And thus we fee, that the quan- 
tity of motion extingtiifiied or produced, and not the 
produd of the weight and height, is the true unequi- 
vocal meafure of mechanical power really expended, or 
the mechanical efted real]y produced ^ and that thefe 
two are always cquaLand oppofite. At the fame time, 
Mr Smeaton's theorem merits the attention of engi- 
neers ; becaufc it generally meafures the opportunities 
that we have for procuring the exertion of power. In 
fome fenfe Mr Smeaton may fay, that the quantity of 
water multiplied by the height from which it defccnds 
in working our machines, is the meafure of the power 
expended ; becaufe we muft raife this quantity to the 
dam again, in order to have the fam.e ufe of it. It is 
expended, but not employed ; for the water, at leaving 
the wheel, is ftill able to do fomething. 

It requires but little confideration to be fen£ble, that 94% 

the 
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the preceding account qf the ceflation of accelerated fiftance, or we muft employ more men, or more water, 

motion in our principal machines, mu(t introduce diffe* or water moving with greater velocity, &c. But this 

rent maxifhs of conilru^^ion from thofe which were ex- arifes from fome of the caufes already meotioned. Ei, 

prefely adapted to this acceleration \ or rather, which ther the refinance of the wotk is greater v.hen the ma^ 

proceeded on the erroneous fuppolition of the conftancy chine is made to move fader, or the impulfjon of the 

of the impelling power and the refiftance. The exa- power ia diminifhcd, or both thcfe changes obtain, 

mination of this point hat brought into viei^ the funda- Fridion and reGilanae of air alfo come in for their 

mental principle of working nrechinea, namely, the per- (hare, &c. The adtual preffure of a given quantity of 

firft equilibrium which takes place between thejmpel- the external power is diminifhed, and therefore more of 

ling power and the fimiihaneoot rciiftanoe. It may'be it muft be employed. When a weight is vniformly 

expreffed thus: ^ raifcd by a machine, the prefliire exerted on it by the 

Firft prio- The force required for preferviug a maclntte in uniform working point is precifely equal to its weight, what- 

^):^/j^^ motion^ v/ith any velocity whaieverj u that which it ne- ever be the velocity with which it rlfes. But, even in 

oachioM. ^^^ryfo^ Balancing the rejifiance then adually exerted on this fimpleit cafe, more natural power muft be expend* 

the nvorklng point of the machine. We faw this diftind- ed in order to raife it fafter ; becaufe either more natu^ 

iy in the inftance of the two weights ailing againft each ral power muft be employed to accelerate the external 

other by the intervention of a thread over a fixed puU matter which is to prefs forward the impelled point, or 

ley. It is equally true of every cafe of a£iing machine- the relative motion of the preOing matter will be dimi* 

ry : for if the force at the impelled point be greater niihed. 

than what balances the refiftance a6bng at the fame It is well known, that, in the employment of the 

point, it muft accelerate that point, and therefore acce- mechanic powers, whether in their ftate of greateft fim- 

lerate the whole machine ; and if the impelling force ' plicity, or any how combined in a compb'cated machine, 

be iJs than this, the machine muft immediately retard if the machine be put in motion, the rciocities of the 

in its motion. When the machine has once acquired extreme points (which we have called the Impelled zn^ 

this degree of motion, every part of it will continue in working points) are inverfely propottional to the forces ' 

its prefent ftate of motion, if only the two external which are in equilibno when applied to thefe points ia 

forces are in equilibrio, but uot otherwife. But when the diredlion of their motion. This is an indu^ive 

tlie prefiure of the external power on the impelled point proportion, and has been ufed as the foundation of 

balances the refiftance oppofed by that point, it is, in fyftems of mechanics. It is unneceftary to take up time 

fa6t, maintaining the equilibrium with the external in proving what is fo familiarly known ; confequently, 

power adb'hg at the working point; for this is the only the produdis of the preffures at*thcfe points by the vcr 

way that external - forces can be ' fet in oppo&tion to locities of the motions are equal ; that is, the produd 

each other by the intervention of a body. The exter- of the preffure actually exerted at the impelled point of 

nal forces are not in immediate equilibrio with each a machine working uniformly, multiplif d by the velor 

other, but each is in equilibrio with the force exerted city of that point, is equal to the produd of the refift- 

by the point on which it a6U. This force exerted by ance adually exerted at the workine point, multiplied 

the point is 9 modification of the conneding forces of by the velocity of that point, that is, by the velocity 

the body, all of which are brought into adion by means with which the refiftance is overcome, 

of the adions of the external forces, and each is accom- pm zz rn, 

panied by a force precifely equal and oppofite to it. Now, the pi-odud of the refiftance, by the velocity with 

Now, the principles of ftatics teach us the proportions which it is overcome, \& evidently the meafure of the 

of the external preffures which are thus fet in equili- performance of the machine, or the work done. I'he 

briom by the intervention of a body ; and the^t^re produd of the adual preffure on the impelled point, by 

teach us what proportion of power and refiftance* will the velocity of that point, may be called the mom em- 

kee($ a machine of a given conftrodion in a ftate of uni- tum of impulse. ^^ 

form motion. Henc^ we deduce this propofition : . * , Second 

This propofition appears paradoxical, and contrary In all working machines which have acquired a unU VjvnQ\i^\e, ^ 

to common obfervation ; for we find, that, in order to form motion^ the performance of the machine u equal to 'i^tum"rnm- 

make a mill go fafter, we muft^ either diminifii the re- momaitum oflmpulfe (a). pulfe and 

N 2 This ^^^ P^r- 

formarce 
' ■ ' ■ . of the ma* 

chine are ^ 

(a) The truth of this propofition has been long perceived in every particular inftance that happened to engage equaU 

the attention ; but we do not recoiled any mechauician before Mr Euler confideiing it as a general truth, expref- ' 
iing in a few words a mechanical law. This celebrated mathematician undertook, about the year 1 73) or 1 7 ^6, 
a general and fyftematic view of machines, in order to' found a complete theory' immediately conducive to the im« 
provement of pradical mechanics. In 1743 he publiHied the firft propofitioos of this uAfut theory in the 10th * 
volume of the Comment* Petropolltanl^ containing the excellent dynamical theorems of which we have given the 
fubftancc. In the 3d volume of the Comment, Novl PetropoL he pt'ofecuted the fubjed a little farther ; and ia 
the 8th volume, he entered on what we are now engagtd in, and formally announces this fundamental propolis- 
lion, calling thcfe two produds the momentum of Impulfe^ and the momentum of effeS. It is n^.iich to be regretted, 
that this confummate mathematician did not continue thefe ufeful labours ; his ardent mind being carried away 
by more abftrufe fpeculations in all the moft tefined ^departments of mathematics and philufophy. No man in 
Europe could have profecuted the fubjed with more judgment and fuccefs, — See alio Mem, Atad, Berlin^ 17^7 | 

and 1752. 
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«"<to machinery: 

X.u!J?if'^?*^'*'"fi*''j''*"'^'?P°i**^^^* There i.»certtlBtcl«!Jty«f the impeleirpdi^or* 

*ieace of rnachine^ »nd lead* to the f«ndamei>tal ma. iwahine which pau an emi to the lAien of the roimiie 

«im of their conftruaion. Since the performance of » power. Thin, i/the floatt of amiuderfliot whed te^ 

nachue n equal to the Riomentum of impulfe, it in- moving with the wlocitr of the fti«am, ne iapidfe i*. 

ereafe. and dimmiflie* along with it, and I'a a naaimum made on them. If the arm vf a gin or capflaa be »o- 

when the momentum of impufe ig a maximinn ; there- Wng with that «elodtf with which a horfe or m man. 

fcre, the fun<hm«ntal max.m in the conftniftion of a can juft nott. «» aa to coatinue at that fpced boa da* 

machine « to faftion it in fuch a manner, that the mo- to day, employiag aU hia working ftrtWth. but Jt 

IT^ A fT^ % A ,.' "««»!»'"• r ^^ .?»? *>tig»i»g hMfclf > « tW. ftate of ^tionT the animab 

pfodua of the preflUre aftually exerted on the impelled an exert no pieflure on the maehine. This may be 

point of the machme by the ydoctty with which it catted the ixTiMcvtaHiiiG t«locit», and we may ex- 

»?'" '"7^l>e « g«»t M PoffiWe. Then are we cer. preCi it by the fymb«l r. Let/he that degree of fb«c 

tarn that the produd of the refiftance, by the velocity or prefluK which the animal can exert at a dead puU or 

rfthe working poibt, la aa great aa poffible, provided thruft, aa it ia called. We do not mean the utmoft 

that we Uke care that none of the impulfe be ncedleftly ftrain of which the animal ia capably but that which it 

watted by the way by injudiciooa comraunieations <rf can continue unreauttingty daring the workintr bonra 

motion, by friftion, by unbalanced loada, and by reci- of a day, fuUy employirg, W not%tig«tng itfetf. And 

procal motiona, which irrecoverably wafte the impelling let / be the prtffut* which it taually cxeita on the im. 

power. This maxim ho da good, wh«;ther the refift- pellcd point of a machine, moving with the vek>city m. 

ance remama conflantly the feme, or varica by any law Xct « — » be called the aaLATiTi tblocity, and let 

tororLt **?'7"'' . V J r u . ^^ exprefled by v. And let it be fuppoied, that it 

iSC i,»"V'""'\ ?^"" ? )•* *'"• ^'"" tl'C. »«»P«»^«««'»t hu been di«»ve»d, by any meana whatever, that the 

fcrpnc o/. "nechanical fcienre before we can avail ourfclve* of adual pieflure variea in the proportion of ♦» or 

tic* thw maxim, and aprfy it with fucctfs. The chief thing, jzrji^. jhi. fuppofitio. givea ua /♦ : ^ =/s *, an* 

and to this we thould give the moft unremttung atten. ^t '^'^ * ■' '* 

tion, ia, to learn the change* which obtain in the aduat /—/X— . For the machine muft be at reft, in order 

preflure exerted by thofe natural po«-er* which we can .k...v*. ,^c> ., «. 

conunand ; the change* of adual preflun produced by . " ?! "S?"* "'^ be abfc to exert the force/on rt*. 

a change of the velocity of the itapeUed point of the "^"'^ P*""*: .**'* ^^*" the machine ■* at reft, what 

machine. Tbefe depend on the feecific aaturea of Tu '• "*^^ ' * .''^'"" "'^'^ ** '' ^' *'^'* "^ 

thofe power*, and are dHFerent in almoft every different '"* "tingmfhing velocity. 

cafe.- Nothing win more contribute to the improve- The momentum-of impulfe ia/ at, that ia—yai, or 

ment of pradical mechanica than a ferica of experimenta, . «' ,_ , «' 

well contrived, and accurately made, for difcovering J ^7* ^'~* (becaufe m s « — v). Therefore 

ihofe law* of variation, in the cafca of thofe powera . «f , 

which are moft frequently empk>yed. Such cxperi- /><^ X <—» muft be made a maximum. But/and 

*>enu, however, vrould be coftly, beyond the abilitic*. <«,„,„- „„._»:-:^ _tui. a.*.. l -^ •*«. 

that public aid wert given to fonie>.,fon. of ikill ia ^''^^^^51?^^''^ of impulfc will be a maximum when 

the fciencf to mftilutc a regular tram of cxpcrimcnu «' X ' — '«' ^* » maximum. Now v^Xe — ^^y^ 

«f this kind* An experimental machine might be con- ~ "^^ ^* = ^Ji^T ^I • P« f^^^^^ «^ ^w » 

fttuaed, to be wrought either by men or by cattle* ^^^^ 'v— g+iv^t>. Thw being fuppoled = a». 

This (hould be loaded with force kind of work which ^c have the equation 

can be ycry accurately meafured, and the load varied at qe ti* *"* = y -f- 1 v^ 

plcafure. When loaded to a certain degree, the me« And a ess q + i v 

or cattle (hould be made to work at the rate which they q e 

can continue from day to day. The number of turas Thacfore v ^ , ^ 

made in an hour, multiplied by the load, wiU give the And m, which is = e — v, becomes — i. . Theirfow 

performance correfpondmg to the velocitiee ; and thus 9 + i 

^ will be difcovcred the moft advantageous rate of mo- we muft order matters fo, that the velocity of the jbt 

tion. The fame machine (hould alio be fitted for grind- „ j . r . ,. • ^ 

ing, forfawing, boring, &c. and fimilar experiments peUed point of tht machine may be = ^-^. Now/ 

wm difcover the relation between the veUcities with . ^9 - a« 

which thefc operations arc performed, and the refiftancea >• — / -x* '^^ therefore ss/X — — ^ • And / m^ 

which they exert. The laws of fridion may .be invefti- ^ ^ ^ f 

^ gated by the fame machine. It (hould alio be fitted r^f -^ w, ""Z " ^— ^>f ^ r =/X ^ ^ =: 

with a walking wheel, and the trial (hould be made of y-h*^ y"*^*^S(+* ? + j^**^* "^ 

the (lope and the velocity of walking which gives the the momentum of impuUe, and therefore s the mo- 

greateft momentum of impulfe. It is not unreasonable mcnturn of effed, or the performance of ihc machine^ 

to exped great advantsgts from fuch a train of cxperi- when in its bc(b ftate. ^1 

ments. Thus may the maxim of conftruftion be ikid' to beEiuopkiii 

Afiil2ti« ^^ ^^^* ^ done, we muft content ourfelves with brought to a ftate of great fimph'city, and of moft cafyuo^*™^ 

suet for eftabli(hing the above, in the moft general terms» *PP^* recolledion. A particular cafe of this suucim has ^C3i?|[| |^ 

th»u cable to any cafe in which the law of the vanalioa of long known, having been pointed out by Mr Parent ^^i 

Ibfce aay bcrcafter be dtlbofefcdL Sinoe the a&ion of bodies depends oathor relative vo* 

fcwty. 
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loctty* tlie impoUc of flutclg noft be as the fqnare of the of confidcrable ufe : tot we ean affirm, on the author!- 

ydative ^locity. From which Mr Parent deduced, that ty of our own obiervationB, that the a6Uon both of men 

. the moft advantageoQt velocity of the floats of an un- and of draught horfes does not deviate very far fi^m 

derfliot whed is one- third of that of the ftream. This the proportions q(v\ The obfervations were made oti^ 

viazim is evidently included in our genenil pfopoHtion ; men ar.d horfes tracking a lighter along a canal, and 

for in this cafe, the index 7 of that, hind ion of the rela- working feveral days together, without having any 

tive velocity v, which is proportional to the impulfe, knowledge of the purpofe of the obfervations. The 

is s 2. Thereibre wc have the maxiinum' when force exerted vras^ firft meafured by the curvature and 

2 # « • , ^v *• "iw weight of the track rope, and afterwards by a fprinir * 

" = 7+7» = ^ -> and « ;= |.. ., the extinguifhmg ^J^^^ ^^^ ^^ Jh^>\[td by the number of VarcU- 

▼elocity, is evidently the velocity of the ftream. Our P^r hour, and the produd confidered as the momen- 

propofition aMb «ves us the preciifc vahie of the perform- t urn. W e found the aaion of men to be very nearly as. 

ance. Thetmpulfeof theftream on the float at reft being e — . m^. The action af hm^es, loaded fo as not to be 

(bppofed s j^ its impulfe on the float moving with able to trot, was nearly tae m'*'. 

the vekKrity iemx&Uz^if. This i» the meafure of . '^\ P«a Woner can eafily avail hfmfelf of the ma- 

' ' 9 xtnfi, although thr function g fliould never be reduced 

the a6iual preflure^ This being multiplied by m^ or to any algtbi-aic form. He has only to inltitute a train 

. , 4 1. VT 1- • r J I J *-. -i- ®^ experiments on the natural ?.gent, and £dc€t that vt^ 

by i*, gives ^/. Now/isconfideredaaequdtoth€ locitywWch give, the higheft p^duA when multiplied 

weight of a column of water, having the furface of the by its correfjponding preffare. ^ 

floatboard for its bafc, and the depth of the fluice un- When this fdeAion has been made, w« have two Two ma- 

der the furface of the refervoir (or, more accurately, ^y? ^^ 8*^*"« ^^^ working machines the maximum ofthoiscf a- 

the fall required for generating the velocity of the cncft. having once afccrtained the prcfTure/ which our ^y^«g^^ 

ftream) for its height. Hence it bas i)ecn coivcluded, ^^}^r^\ power exerts on the impelled point of the ma-^j^j^j 

that the otmoft |wrformancc of an underftiot wheel is chine when it m not allowed to move. 

. A ^ ..,.. 1- tt'v '• ^^^^ ^^^ refinance an'Gng from the work, and 

to raife -2L of the water which impeU it, to the height from friaion, is a given quantity ; as when water is to 

from wWch it falls. Bttt this is not found very agree- ^^^^^^ ^"^ * "^"^^"^ ^''S^^ ^^ * P****" ""^ »*^ '^• 
Votaccu* able to obfervation. Fridion, and many imperfe6iioBS q. 



lue. 



of execntioD in the delivery of the water, the direaio*. ,C ^• ■ u } **" """"^"""V"? P»^* */ 

of its impulfe, &c. may be expeded to oake a defalca. '*'* ""■'!".•" '*T '," **"= *""« P™P«'t'<»'» *"•» '»»« P'«f* 



particnkr &a from which Mr Parent fird deduced "'■, " " = * ''« *.« P«>portion of velocities at the im- 

ihi. maxim (namely, the performance of what it caUed ?'"*^ '"'* J^^^^Z P™"'* Then, becaufe the prcf- 

Parenii or Dr Barhr'^ miU), U, perbap. of aU that *"7,* »' *«[^ P*""? ^'^'"^ each other, m the cafe of 

could have been feleaed, the leaft calculated for being ""7™ ."*'*'° VH ''* '"""^^^ "! H'* '«•*'«"« *» 

of a general rule, being of a nature f* "*^^ P°"^ ^ '»««^<"'e we muft wake * r : / = m : »,. 



TT/" ?.'/ 



the foandation of a general rule, being 

abftnife, that the firft mathematicians of Europe are to ,,, ^l 

this day doubtful whether they have a mft conception . pm o + 

of Its pnoaples. Mr Smeaton's experiments ftiew very br br q + i br 

diflio^ly> that the maximtun of performance of an ua- ^ v A . ^ /■ 

derfhot wheel covrefponds to a velocity confiderably = ^t * ^ '^ • 7 /• 

gi cater than one- third of the ftieam, and approaches 2. On the other hand, when m : » is already given,. 

•early tjo.onc-half ; and he afligns fome reafons for this by ihe conflrud^ion of the machine, but ^r is fufcep- 

which feem well founded. Duty independent of this, tible of variation, we mufl load the machine with more 

the performance of Mr Smcaton^s model was much and more work, till we have reducad the velocity of its 

greater than what conefponds with the velocity by the . „ , . g 

above mentioned eftimation of/ The theory of the >mpclled point to ^^. 

impoliioD of fluids is extremely impeifca ; and Daaiel in either cafe, the performance is c»prefled by what 

BeraouHi fliews, from very unqueftionable principles*. qi 

that the impulie of a narrow vein of fluid on an extend^ ezprefi^/ m, that is^ by/^ X .==j^. But the afeful 




^ «9 

•it«e'. flrJaiin 'is reduced to.thc great fimplicity enounced in. ^* worJcing pomt 
!!^^ f*^ the propofition now under confideratioQ.. Weonlyfup* What has been now delivered contains* we ima* Recapitob* 

knot alto, pof^d* that a cafe had been obferved where the prcflure gine* the chief principlea o^ the theory of maohtnes, tion. 

irJtora. exerted by fome natural agent did follow the proportions and points out the way iu which ^ we muft prooeed 

a^ of v^. This being admitted, the propoiition is ftWaiy true, in applying them to every cafe. The reader, wo 

BatiiredoiiotkiiowaDf (uchodci jetiihthcpropofition bope^ feea dcaily the impciieftioa ck£ a coofidcra- 

tioii 
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tion of macliincs wbich procccJa no farther than the 

ftatement of the proportions of the (imMltaneous pjef» 

fur«8 which' arc excited in all tjic parts of the machine 

by the application of the external forces, which we are 

accuftomed to call the poiver and the <me]ghl, Utilefs 

we cake alfo into confideration, the immediate effe^l of gprat number of engines have reciprocating motions iu 

mechanical force applied to body, and combine this different fubordinate parts. The theory of all Ttich tn- 

%fith all the preffures which ft it leal principles h?.vc cna- gines requires for its perfcdioo an accurate knowledge- 



N E R Y. 

tirely on the final acceleration. Of this kind is the 
coining prefs^ the great forge or tilt mill, and fonrfo- 
other capital engines. The fteam engine, and the com-^ 
mdn pump, are necefTarily of this dafs, although the in 
efficacy is not eilimated by their final acceleration. A 



bled us to afcertain, and by this combination be able 
to fay what portion of unbalanced force there is a6iing 
at one and all of the prefline points of the machine, and 
what will be the motion of evtry fart of it in confe- 
quence of this overplus, we have acquired no know* 
ledge that can be of fcrvice to us. - We have been con- 
templating, not a working machine, but a fort of ba- 
lance. But, by reafoning about thefe unbalanced forces 
in the fame fimple manner as about the fall of heavy 
bodies, we were able to difcover the momentary accele- 
rations of every part, and the fenfible motion which it 
would acquire in any afljgaed time, if all the circum- 
ftances remain the fame. We found that the refults, 
although deduced from ur.queftionable principles, were 



of the momentary accelerations ; add we muft ufe the 
formulae contained in the firft part of this article. .' 

Still, however, the application of this knowledge hasWorkio^ 
many difficulties, which make a gUQd theory of fuch ma-fn<l retnrc. 
chined a much more intricate and complicated matter "^& ibokc% 
than we hav« yet led the reader to fuppofe. In rnofl 
of thcfc engines, the whole motion may be divided in- 
to two parts. One may be called the voaKtH^ sf roks, 
and the other in which the working points are brought 
back to a fituation which fits them for ading a^in, 
may be called the returning staoks. This return 
mufl be cfTeded either by means x>ffome Immediate ap- 
plication of the afluating power, or by fome other 
force, which is counteraded during the working ftroke. 



quite unlike the obferved motions of mod working ma- and muft be confidered as making part of the reliftance. 



chines. Proceeding iUll on the fame principles, we. 
confidered this deviation as the indication, and the pre- 
cife meafure, of fomething which we had not yet at- 
tended to, but which the deviation brought into view, 
and enabled *us to afcertain with accuracy. Thefe are 
the changes which happen in the exertions of our ac- 



In the fleam engine, it is generally done by a.counter- 
poJfe on the outer end of the great working beam. This 
mufl be accounted a part of the refifiance, for it muit 
be raifed again.; and the proportions of the machine for 
atiainirig the maximum muft be computed accordingly. 
The quantity of this counterpoife mufl be adjufted by 



tuating powers by the velocity with which we find it other cotlfiderations. It mufl be fuch, that the defcenc 

convenient to make them adl. Thus we learn more of of the pump rods in the pit may juji employ the *whoU 

the nature of thofe powers ; and we found it neceffary i'rme that is neceflfary for filling the cylinder with fteam. 

.to diRinguifh carefully between the apparent magni- If they dcfcend more brifldy (which an unfkilful .engi*. 

•tude of our actuating power and its real exertion in do- neer likes to fee), this mufl be done by means of a 

ing our work. This conGderation led us to a funda- greater counterpoife, and this employs more power to 

mentsd propofition concerning all working machines rtiife it again. Dtfaguliers defctibes a very exceUent 

when they have attained an uniform motion ; namely, - machine tor raifing water in a bucket by a man's flep- 

that the power and refinance then really exerted on the ping into an oppof:te bucket, and defcending by his 

machine precifely balance each other, and that the ma- -preponderancy. When he comes to the bottorai he 

chine is precifely in the condition of a fteelyacd loaded Heps out, goes up a flair, and Bnds the bucket retum- 

with its bafanced weights, and moved 1'ound its axis by ed and ready to receive him again. This machine it 

fome external force diftin6l from the power and the extremely fimple, and pcfhaps the befl that can be con- 

yweight. We found that this force is the previous over- trtved ; and yet it is one of the mod likely to be a very- 



plus of impelling power, before the machine had acqui 
red the uniform motion; and on this occafion we learn- 
ed to eflimate the efFe6l produced, by the momentum 
(depeiKiing on the form of the machine) of the quan- 



bad one. The bucket into which the man iteps muft 
be brought up to its place again by a preponderancy 
in the machine when unloaded. It may be returned 
fooncr or later. It (hould arrive precifely at the fame 



tity of motion produced in the whole affcmblege of time with the man. If fooner, it is of no ufe, and 

power, refiflancc, and machine. wafles power in Tailing a counterpoife which is need-* 

The theory of machines fecmM to be now brought Icfely heavy ; if later, tirhe is lofl : Therefore, the pcr- 

back to that fimplicity of equilibrium which we had fc6lion of this very fimple machine requires the judicioua 

faid was fp imperfeA a foundation for a theory ; but in combination of two maximums, each of which varies in 



"irbcory of 
machines 
ftiUintii- 

^afhTcS^' the availing ourfelves of the maxim founded on this-ge- 
^fnch as re- 1 ncr?.l propofition,, we faw that the equilibrium is of a 
. ciprocatc. yciy different kind from a quiefccnt equilibrium. • It 
t ncceffarily involves in it the knowledge of the momen- 
tary accelerations and their momenta; without which we 
• fhould not perceive that one ftate of motion is more ad- 
vantageous than another, becaufe all give us the fame 
■ proportion of forces in equilibrio. 

13 ut this is not the only ufe of the previous know- 
ledge of the momentary accelerations of machines ; 
there are many cafes whefe the machine v\ork8 in this 
Very ftate. Many machines accelerate throughout while 
Vterfcrming their work ; and their efficacy depends, en- 



a ratio compoundel of two other ratios. Suppofe the 
man to employ a minute to go up flairs 50 feet, which 
is very nearly what he can do from day to day as hfs 
only work, and fuppofe him to weigh 150 pounds, and 
that he adts by means of a fimple pulley — the maximum 
for a lever of equal arms would require hiiu to raife 
about 6- pounds of water. But when all the other 
circamftr.nces are* calculated, it will be found that he 
muft raire 138' pounds (negleAing the inertia of the 
mjcbine). He Oiould raife 542 pounds 10 fctt in a 
minute ; and this is nearly the r^ft exa^ valuation of 
a man's work. 

There is the fame n^ceffity of attending to a variety 

of 
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t>f circnmflanccs in all machines which reciprocate ra 
the whole or any conQderable part of their motion. 
The force employed for bringing fhe machine into an- 
other working portion, muft be regulated by- the time 
necelTary for obtaining a new fupply of power ; and 
then the proportion of m, to nmuft be fo adjured, that 
the work performed, divided by the toboU time of the 
working and returning ftrokes^ n^ay give the greateft 
quotient. It is ftill a difficult thing, therefore, to con- 
ftrufi a machine in the mofl perfe(fi manner, or even to 
* fay what will be the performance of a machine already 
conAru6ied ; yet we fee that every ctrcumflance is ful- 
ceptihle of accurate computation. 

With refped to machines which acquire a fort of 
uniform motion in general, although fuhje6i to partial 
reciprocations, as in a pumping, Stamping, forging en- 
gine, it is alfo difficult to ailign the rate even of this 
general uniform" motion. We may, however, fay, that 
it will not be greater than if it were uniform through- 
out. Were it entirely free from fridion, it would be 
cxa£Uy the fame as if uniform; becaufe the' accelera- 
tions during the advantageous (ituations of the impel- 
ling power would compenfate the retardations. But 
friSion diminifhes the accelarations, without dimini(h« 
in'g^he retardations. 

We may conclude this article with fome obfervations 
^^ tending to the general improvement of machines. 
Uniformity Nothing contributes more to the perfedion of a ma» 
of motioi. ■ chine^ efpecially fuch as is maflive and ponderous, than 
Mof ^re^t' great uniformity of motion. Every irregularity of-mo- 
advAoiagr. ^^o" waftes fome of the impelling power ; and- it is on- 
ly the greateft of the varying velocities which is equal 
to that which the machine would acquire if moving uni- 
formly throughout ; for while the motion accelerates, 
the impelling force is greater than what balances the 
refiftance then a^ually oppofed to it, and the velocity 
is lefs than what the m?.chine would acquire if moving 
uniformly : and when the machine attains its greateu 
velocity, it attains it becaufe the power is then not 
a6iing againft^the \Xho!e refiftance. In both of tbefe 
fituationt, therefore, the pciformance of the machine is 
kfs than if the power and refiffance were exadtly balan- 
34 ced ; in which cafe it would move uniformly. 
How to at- Every attention (hould therefore be given to this," 
t«ffl thii. an^j yy^ /hould endeavour to remove all caufe of irregu- 
larfty. The communications of motion ftould be fo 
contrived, that if the impelled poiiu be moiung uniibrm- 
ly, by the uniform prcfTure of tiie power, the working 
point fhall alfo be moving uniformly. Then we may 
generally be certain, that the maffy parts of the ma- 
chine will be moving uniformly. When this is not 
done through the whole machine, there are continual 
returns of ftrains and jolts ; the inertia of the dififerent 
parts a6ling in oppofit^ direfiions. Although the whole 
momenta may always balance each other, yet thi gene- 
ral'motion is hobbling, and the points of fupport are 
ftrained. A great engine fo conftruded, commonly 
caufes the building to tremble ; but when uniform m> 
tion pervades the whole machine, the inertia c^f each 
pirt tends to preferve this uniformity, and all goes 
fmoothly. It is alfo deferving of remark, that when 
the communications are fo contrived that the uniform 
motion of one part produces uniform motion on the 
next, the preffures at the cooxmunicating points remain 
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conftant or invariable. Now the accomplifliiag of thia 

is always within the reach of^^nechanics. .. 

One of the moH iifual communications in machinery Beft forma 
is by means oF toothed wheels adding on each other. Itfof the 
is of importance to have the teeth fo formed, th^t the ^^^^^ . 
preiTure by which one of them A urges the other B^ pjJIip 
round its axis (hall be conftantly the fame. It can ea- XXXUC,, 
illy be demonltrated, that when this is xX\t cafe, the ^S* i* 
uniform angular motion of the one will produce a uni- 
form angular motion of the other ; or, if the motiom 
are thus uniform,* the preflures are invariable. This is 
accompli Hied on this principle, that the mutual a6tions 
of folid bodies on each other in the way of oieflure are 
perpendicular to the touching furfacetf. Therefore let 
the tooth a prefs on the tooth ^ in the point C ; and 
draw the line FCDE perpendicular to the touching fur- 
faces in the point C. Draw AF, BE perpendicular to 
FE, and let FE cut the line AB in D. It is plain, 
from the common principles of mechanics, that if the 
line FE, drawn in the manner now defcribed, always 
pafs through the fame point D, whatever may be the 
Situation of the aAing teeth, the mutual afiion of the 
wheels will always be the fame. It will be the fame 
as if the arnv AD a£ted on the arm BD. In the trea^ 
tifes on the co»ftru£iion of mills, and other works of 
this kind, are many inftrudiions for the formation of the 
teeth of wheek; and almoft every noted millwright ha« 
his owa noftrums. Moft of them are egregioufly fauU 
ty in refpe6t of mechanical principle. Indeed they are 
little elie than inftrudUone how to make the teeth clear 
each other without fticking. Mr de la Hire firft point- 
ed out the above mentioned prraciple, and jiTtily conp 
demned the common pradUce of making the fmall wheel 
or pinion in the form of a lantern (whence it alfo took 
its name), confiAing of two round difks^ having a num- 
ber of cylindrical fpokes (fig. 2. ) The flighteft; infpedion 
of this con(lru6tion (hews, that, in the different fituatlons 
of the working teeth, the line FCE conu'nually changes 
its interfcdion with AB. If the wheel Bbc very fmall 
in compirifon of the other, and if the teeth of A take 
dc;ep hold of the cylindrical pins of B, the line of aftion 
EF is fometimes fo difadvantageoufly placed, that the 
preflure of the one >vheel has Tcarcely any tendency at 
all to turn the other. Mr dc la Hire, or Dr Hooke, Epicyc!oid#- 
was, we think, the firft who inveltigated the form of rtcom- 
tooth which procured this conttant adtion between the n^en'i^ J *>y 
wheels ; and in a very ingenious dilTertation, publiihcd ^* ^* ^***^ 
anlong the Ntemoirs of the Academy of Sciences at Pa- 
ris 1 668, the former of thefc gentlemen fhews, that this 
will be cnfured by forming the teeth into epicycloids. 
Mr Camus of the fame Academy has publKhed an ela- 
borate diifertation on the fame fubjedt^ in which he pro- ' 
iecutes the principle of Mr de la Hire, and applies it ' 
to all the variety of cafts which can occu*in pra^ice. 
There is na doubt as to the goodnefa of the principle ; 
and it has another excelltni property, " that the mu- 
tual aAion of the teeth is ablolutely without any fric- 
tion." The cne tooth only applies itfelf to the other, 
and rolls on it, but does not Hide or rub in the fnialleik 
degree. This makes them laft long, or rather does not 
allow thtm to wear in the Icaft. But the conftrufticn 
is fubjeft to a limitation which muft not be negleded. 
The teeth muft be fo made, that the curved part ot \\\& • 
tooth 6 is a^ed on by 9 flat part of the t^outh a till it 
comes to the line A4) in tlie cuarfe of its action j afta- 

' wliich 
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Whtcli tlie carved part oF^aJte on a flat part of ^ ; or re6itog the unequable motton of the pifion moved in 
the whole a£kion of a oti A k either coinpletcdy or only the common waj by a crank. But it ia far inferior to 
begins* at the line AB, joining the centies of -the the crank motion. «If occafions i'uch abrupt changea 
36 wheels. of motion^ that the machine is fhaken by jqks. Indeed 

A beuer Another form of the teeth fecurea the perfe6l uni- tf the movement were accurately executed, the machine 
Uruu formity of a^ion without this limitation, which requires would be Aiakcn to pieces, if the parts did not give 
* very nice execution. Let the teeth of each wheel be , way by bending and yielding. Accordingly, we ha?e 
formed by evolving its circumference ; that is, let the always obfetved that this motion foon failed, and was 
ailing face GCH of the tooth a have the form of the changed for one that was more fmooth. A judicious 
tnirve traced by the extremity of the thread FC, un- engineer will avoid all fuch iudden changes or motion^ 
lapped from the ctrcumfcrence. In like manner, let the efpecially tn any pondeious part of a machine, 
a^ing fao: of the tooth 6 be formed by unlapping a When feveral iiampen, pidons, or other reciprocal 
thread from its circumfertncc. It is evident*, that the movers, are to be raided and deprelTcd, common £eofe 
line FC£,.whidi is drawn perpendicularly to the touch- teaches us to diilribute their times of aflion in a uni. 
ing furfaces in the point C, is juft the dire^on or pofi- form manner, fa that the machine may always be equal- 
lion of the evolving threads by which the two a^ing ly loaded with work. When this is done, and the ob* 
faces are formed. I'his line mufl- therefore be the com- Nervations in the preceding paragraph attended to, the 
mon tangent to t4ie two circles or circumferences of the machine may be made to move aJmod as fmoothly as if 
wheels, and will therefore always cut the line AD in there were no reciprocations in it. Nothing (hews the 
the fame point D. This form allows the teeth to ad ingenuity of the author moie than the artful yet fimple 
' xm each other through the whole extent of the Une and effectual contrivances for obviating thofe dificul- 
FCE, and therefore will admit of feveral teeth to be ties that unavoidably arife from the very nature of the 
a6ling at the fame time (twice the number that can he work that mud be performed by the machine, and of 
admitted in Mr de la Hire's method). This, by divi- the power employed. The inventive genius and found 
ding the prtffure among feveral teeth, dtminifi\es its judgment of Watt, and Boulton are as perceptible to a 
^ T|U^ntity on any one of them, and therefore dtminiflies (killed obfeiver in thefe fubordinste parts of^fome of 
the dents or impfrflions which they unavoidably make their great engines, as in the original difcovery on which 
on each other. It is not altogether free from Aiding their patent is founded. In fome of thofe engines the 
and fri^ion, but the whole of h can handly be f^id to a^afs of dead matter which muH be put into motion, 
be fcnfible. The whole Aide of a tooth three inches and this motion dcftroyed and again raftored in every 
long, btlorgtrig to a wheel of ten feet diameter, a&ing ftroke, is enormous, ^amounting to above an hundred 
on a tooth of a wheel of two feet diameter, does not tons. The ingenious authors have even contrived to 
vnount to 79^ ^^ *^ indk^ a quantity altogether infig- dra^ fome advantages from it, by allowing a great want 
nificant. of equihbrium in certain portions ; and this has been 

^ In the formation of the teeth of wheels, a fmall de- condemned as a blunder by engineers who did not fee 

viation from thefe perfeA forms is not perhaps of very the ufe made of it. ^^ 

great importance, except in cafes where a very large There is alfo great room for ingenuity and goodriie'anf 
wheel drives a very fmall one (a thing which a good choice in the management of the movirg power, whcnvoid4bIei» 
engineer will always avoid). As the conftruftion, how- it is fuch as cannot immediately produce the kind of (^u^i^a 
ever, is exceedingly eafy, it would he unpardonable to motion required for effeding the purpofc. We men.*'^^^|^^ 
omit it. Well formed teeth, and a great number of tioned the converfion of the contisued rotation of anbeconpea* 
them adtng at once, make the communication of mo- axis into the reciprocating motion of a pifton, and theCa^ed by 
tion extremely fmooth and uniform. The machine improvement which was thought to have been made on ^^^"^^ 
works without noife, and the teeth laft a very long the common and obviotis contrivance of a crank, by *"* 
time without fenfibly changing their fhape. But there fubftituting a double rack on the pifton-rod, and the 
are cafes, fuch as the palleu of docks and watches, inconvenience arifing from the jolts occaiioned by this 
where the utmoft accuracy of form is of the greateft change. We liave fecn a great forge, where thcengi- 
•J importance for the perfedion of the work. neer, in order to avoid the fame inconvenience arifing 

Maxim for When heavy flampers arc to be raifed, in order to from the abrupt motion given to the great fledge ham* 
the con- ilrop on the matters to be pounded, the wipers by which mer of fcven hundred weight, refilling with a live-fold 
Ib-uaion ^1^^ ^^ Viittd (hotdd be made of f«ch a term, that the momentum, formed the wipers into fpirals, which cotO' 
4^ ''ftamper may be raifed by a uniform preffure, or with a municated motion to the hammer almoft without any 
motion almofl perfe^lly uniform. If this is not attended jolt whatever ; but the refult was, that the hammer 
to, and the wiper is only a pin (ticking out from the rofe no higher than it had been raifed in contad with 
axis, the llamper is forced into motion at once. This the wiper, and then fell on tlie iron blgom with very 
•occafions violent jolts to t!ie machine, and great ftrains little effe6t. The caufe of its inefficiency was not guei- 
on its moving parts and their points of fupport; where- fed at ; but it was removed, and wipers of the common 
as when they are gradually lifted, the inequality of de^ form were put in place of the fpirals. In this opera'- 
futtory motion is never felt at the impelled point of the tion, the rapid motion of the hammer is abfolutely ne* 
machine. We have feen piflons moved by means of a cedary. It is not enough to rtfi it up ; it muft be iof' - 
double rack on the piftOn rod. A half wheel takes hold /fd up, fo as to fly higher than the wiper lifts it, and to 
of one rack, and raifes it to the required height. The fbrike with great force the ftrong oaken fpring whick 
moment the half wheel has quitted that fide of the rack, is placed in its way. It compreifes this fpring, and is 
it lays hold of the other fide, and forces the pifton down refledied by it with a confiderable velocity, fo as to hit 
again. This is propofed as a great improvement ; cor* the iron aa if it had &Ucn from a great height. Had 

It 
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it been illowec! to fij lo that htight» it would have lator. Snppofe the refifttnee extremely ttoeqisal» and 
feUen upon the iron with fomcwhat more force (becaufc the impellingr power perfeAly conftant 5 as when a 
no oaken fpring is pcrfe^ly clafticj-; but this would bucket wheel is employed to work one pump. When 
J have required more than twice the time. the pifton has ended its working ftroke, and while it is 
Great in- In employing a power which of neceflity recipro- going down the barrel, the power of the wheel being 
«onvcnJcn- cates, to drive machinery which requires a continuous icarcely oppofcd, it accelerates the whole machine, and 
cci of a re- motion (as in applying the fteam engine *to a cotton or the pifton arrives at the bottom of the barrel with a con- 
^wiw '"*^ a grift mill),- there alio occur great difficulties! The fiderable velocity. But in the rifing again, the wheel 
^^ ' neceffity ot recipr6cation in the firft mover waftes much is oppofed by the Column of water now prefling on the 
power; becaufe the inftrument which communicates pifton. This ifnmediately retards the wheel ; and when 
fuch an enormous force muft be extremely ftrong, and the pifton has reached the top of the barrel, all the ac- 
he well fupported. The impelling power is wafted in celeration is undone, and is to begin again. The motion 
imparting, and afterwards dcftroying, a vaft quantity of of fuch a machine is very hobbling : but the fuperplu^ 
motion in the working beam. The ikilful engineer will of accelerating force at the beginning of a returning 
attend to this, and do his utmoft to procure the liccef- ftroke will not make fuch a change in the motion of * 
fary ftrength of this firft mover, without making it a the machine if i\e <Jonne6k the fly with it. • For the ac- 
vaftloadof inert matter. He will alfo remark, that cclerating momentum is a determinate quantity. There- 
all the ftrains on it, and on its fupports, are changing fore, if the radius of the fly be great, this momentum 
their direAions in every ftroke. This requires particu- will be attained by communicating a fmall angular mo- 
' iar attention to the manner of fupporting it. If we tion to the machine. The momentum of the fly is as the 
obferve the fteam engines which have been long ereA- fquarc of its radius; therefore it rcfitts acceleration in this 
ed, we fee that they have uniformly ftiaken the build- proportion; and although the overplus of power generates 
ing to pieces. This has been owing to the ignorance the fame momentum of rotation in the whole machine 
or inattention of the engineer in this particular. They as before, it makes but a fmall addition to its velocity. • 
are much more judicioufly creAed now, experience ha- If the diameter of the fly be doubled, the augmentation 
ving taught the moft ignorant that no building can rf rotation will be reduced to one-fourth. Thus, by gi- 
withftand their defultory and oppofHe jolts, and that ving a rapid motion to a fmall quantity of matter, the 
the great movements rauft be lupportcd by a frame- great acceleration during the returning ftroke of the 
work independent of the building ofmafonry which pifton is prevented. This acceleration continues, how- 
contains it (b). ever, dunng the whole of the returning ftroke, and at 
The engineer will alfo remark, that when a finglc the end of it the machine has acquired its greateft velo- 
ftroke fteam engine is made to turn a mill, all the com- city* Now the working ftroke begins, and the over- 
munications of motion change the diredlion of their plus of power is at an end. The machine accelerates 
prtflure twfce every ftroke. During the working ftroke no more ; but if the power is juft in equilibrlo with the 
of the beam, one fide of the teeth of the intervening refiftance, it keeps the velocity which it has acquired, 
wheels is preffing the machinery forward ; but during and is ftill more accelerated during the rifxt returning 
the returning ftroke, the machinery, already in motion, ftroke. But now, at the beginning of the fubfequent 
is dragging the beam, and the wheels arc afting with working ftroke, there is an overplus of refiftance, and a 
the other fide of the teeth. This occafions a rattling retardation begins, and continues during the whole rife 
at every change* and makes it proper to fafliion both of the pifton ; but it is inconfiderable in comparifon of 
fides of the teeth with the fame care. what it would have been without the fly ; for the fly. 
It will frequently conduce to the good performance retaining its acquired momentuih, drags forward the reft 
of ao engine, to make the aftion of the refifting work of the machine, aiding the impelling power of the 
unequable, accommodated to the inequalities of the im- wheel. It does this by all the communications taking 
pelling power. This will produce a more uniform mor into each other in the oppofite diredtion. The teeth 
tion in machines in which the momentum of inertia is of the intervening wheels arc heard to drop from their . 
inconfiderable. There are fomc beautiful fpecimens of former contad on one fide, to a contact on the other, 
this kind of adjuftment in the mechanifm of animal By confidering this procefs with attention, we eafily 
bodies. perceive that, in a few ftrokes, the overplus of power 
Natnre, o- It is very cuftomary to add what is called a Fly to during the returning ftroke comes to be fo adjufted to 
peratidn, machines. ^ This is a heavy diflc or hoop, or other mafs the deficiency during the working ftroke, that the.acce-^ 
wjdufcof of mzttcTf balanced on tit axiti and fo conneded with krations and retardations exadly deftroy each other, and 
the machinery as to turn brifkly round with it. This every fucceeding ftroke is made with the fame velocity, 
may be done with the view of rendering the motion of and an equal number of ftrokes is made in every fuc« 
the whole more regular, notwithftanding unavoidable ceeding minute. Thus the machine acquires a general 
inequalities of the accelerating forces, oroftherefift- uniformity with periodical inequalities. It is plain, 
ances occafioned by the work. It becomes a Regu- that by fufficiently enkuging either the diameter or the 
SuPFL. Vol. IL Part I. O weight 



(b) The gudgeons of a water-wheel ftiotdd never reft on the wall of the building. It /hakes it ; and if fet 
up fooD after the building has been erefted, it prevents the mortar from taking firm bond ; perhaps by fhattering 
the calcareous cryftals as they form. When the engineer is obUged to reft the gudgeons in this way, they fliould 
be fopported by a block of oak laid a little hollow. This foftens all tremors, like the fprings of a wheel car- 
riage. This pradice would be very fenriceable in ouuxy other parts of ^e Gonftrudion. 
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weigVt of Ui<ily» tbc HftguUrlty of th« motion may 
be rokd^r^d as fmall a« we pl^afe. It U much better 
to enlarge the diameter. This preferves the friftion 
more moderate, and tbe pivot wears lr&. For theie 
reafonsy a fly is in general a coniiderabU improvement 
lA machinery} by equalibog many exertLoos thjst are na- 
turally very irregular. Thus, a man working al a com- 
mpn windlaja, exerts a very irregular prcffure on the 
wjncb. In one of his pofitioas in each turn he can oi- 
«rt a force of near 70 pounds without fatigue, but in 
another he cannot exert abojve 25 ; nor muft he be 
loadsd wi^ mneh above this in general. But if a lar^e 
fly be conne£ied properly with the windlafi^ he will 
^9 1^ witl^ eqtial eafe and i^d againfl 30 pounds. 
It ift a This regulating pow«< of the fty is without bosmds, 

powerful 2Q(} gg^y ^^ ufifcd to rei^dei uniform a motion produced 
'^gf'htor. j^y ^jjjg ^^^ dcfukoijy and irre|rubwr power. It is thus 
tj^t the moft regular motion is given to mills that are 
driven by a fmgle flroke fleam ei^ioei where (or two 
•reven three fecoi^ds there is no totce prefiing round 
tbe mill. The communicaiJon is made through a maf- 
i}vc fly of very greet diameter, whirling with great ra- 
pidity. As iooiy 86 the impulfe ceafes, the fly,, cooti- 
Buing^ its motion, urges round the whole machinery with 
alaioft upabated fpeed. At this inftant all the teeth, 
and all the joints^' between the fly and the firft movf r« 
i^ beai:d to catch in the of^ofite dire6don« 

I( any permanent change (hould happea in ths iosr 
pelSng power, or in the refiftance, the fly makes no 
obftacle to it» producing its full efL'£i on the machine ; 
and, it will be obferved to acctlet^ite or retard uniforni- 
ly, till i| new general fpced is acquired exs^ly corre- 
fpondiog with this new power and reCftaoce. 

Msfiy ma(:hines include in their ccuflru^ioa move- 
ments which ar^e cqikfyalent with tlus intentional regular 
tor. A flour mill, for exAinplpj. cannot be better regu- 
lated than by its milftofie ; but. in the Albion milts, a 
heavy fly wa#, added with great propiifty ; for if the 
mills had been regulated by their milftor.es only, then at 
every change of (troke in the fleam engine, the whole trai^i 
of communications between the beam, which i» the firik 
mover, and the regulating milftone, which is the very 
laft mover, would take in the oppofite direction. Al^ 
tjiough each drop ia the teeth and joints be but a.tri^^ 
the whole, added together^ would make a confidejablf) 
jplt. This is. avoided by a regulator immediately ad<« 
toinii<g to the beaia This conunually preflfes the work- 
ing machiiieiy iu one diredion. So jiidicioufly were 
the movements, of that noble nuichine contrived, and fo 
nicely were they executed* that not the leail noife wsa 
beard, nor the. flighteil tremor felt in the building. 

Mr Valoue'a b^ntif^ pikengiae employed at Weft-, 
minfler Bridge is another remarkable inflaoca of the 
^SecFiLE-regulating power of % fly** When, the ram is drop* 
•£4^ir^,£n-p^!y and iu fplk>wer difengaged imftiediatelry after it ». 
^^ the horfes would inftwitly tumble dowQt beeaufe the 

load, againfli which they had been, ftraining h^rd^.is at 
ooce taken off ; but the giU; is conne£led with a very 
large fly, which checks any remarkable acceleration, al- 
lowing the horfes to lean on it during the d'efcent of 
the load ; after which their draught rocommences im- 
mediately. The fpindlcs, cards, acd bobbins» of a^ cot- 
tpn mill, are alfb a fort of flics* Indeed all bulk,y ma- 
chties of the rotative kind tend topreferve their mo^ 
tion with fome degree of fU^diuefflb 9Pd their great luo* 
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mentum of inertia is m yJkM m ttua re^a as it is pn- 

judicial to tbe acceleration or any iccipiocation when 
wanted. 

There is another kind of vegulating fly, conGfliog of A bad coo. 
viags whirled briflcly round till the reflflance of the air^'u<^i<»«^ 
prevents any great acceleration. Tliis is a very bad"^^^' 
one £or a working machine, £>r it produces ita cfTcdl by 
really nqfiivg a part of the moving power. Frequeitt- 
ly it employs a xery great and unknown part elf it, and 
tohs the proprietor of much work. It fhovdd ncwr be 
introduced lata any muchinff employed in manufac- 
tures. 

Somue rare caies occur where a very difierent reguU- a conical 
tor is required ; where a certain dctemiaed velocity is pendu um 
found neceflary. In this, caie the machine is fumifbed," i^T* 
at its extreme mover, with a conical pendulum, confift-P^j^'^^J** 
ing- of two heavy balls hanging by rods, which move in 
very nice and fteady jotaU at the top of a vertkral axis. 
It is well known, that when this axis turns round, with 
an angular velocity fuited to the length of thofe pen- 
duhuns, tlie time of a revolution is determined. Thus, 
if the length of each pendulum- be 39^ inches, the axui 
will make a revolution in two Ceconds very nearly. If 
we attempt ta force it more Cwiftly round, the bafls will 
recede a little from the axis, but it employs as long 
time for a revolution as bc&re ; and we cannot make it 
turn fwifter, untefs the impelitng power be iocreafed . 
beyond all probal>ility ; in which caiit tbe pendulum will 
fly out from the centre till the itkSb are horiaontal, af- 
ter which every tncreafe of power will accelerate the 
machine very £cnfibly. Watt and Boulton have applied 
this- contrivance with great ingenuity to their fkeaa en- 
gines, vRhcn they ape employed for driving mactSnery 
for mannfadurca which have a very changeable refid- 
ance, and where a certain fpced- cannot be much de* 
parted from without great iuconvcnieoce. They have 
conncded this recefs- of the balls from the axis ( «vhick 
gives immediate indication, of an increafe of power o^* a 
diminution of refiflance) wick the cock which admits 
the fleam to the vRorking cyKnder. The baib flying 
out, caufe the cock to clofe a little, and diraiiiiih the 
fjupply of ileam. The impelling pawer diminifht^a the 
next momenu a^d die baUa again approach th« axis, 
and the rotation goes^on^as befofc* although there mayr 
haive occurred a vmy great excefsor deflciency of power. 
The fame cootrivaoce may be empleytid to raifeor lowev 
the feeding fluioe of a vpater mUl employed to ddv« 
machinery. 

A fly is folbettmes employed for a very different pwe^A.BY^f%m^ 
pofie from thai of a regubitor of mottoa— it is- em|jby- tiptcs coi- 
cd as A.coUeScr of power. Suppofe all reftllancc remo«lcdUptfwa» 
ved from the vwrkiing point of a-machine fumifhed with 
a very large or bm^ fly immodiiately conne^e^ witb 
the working poiau When a £iEnaU force is applied to 
th» impelled point of thb machine, motion will begia^^ 
ill the machiniv and the fly begin to turn. Cojttinur • 
tO'preis unifomdy, and. the machine will acctderate^. 
This may be continued till the fly has acquired a very 
rapid motion. If at this moment a refifling body be 
appKedto the working point, it will be a6led on with 
very, great* foroe ; for the fly has* now aoeumullited in 
its^ciicumfcrcAce a very great momentum. If a body^ 
were expofed immediately to the a&ion of thia circum-^ 
ferencci it. would be viii^iitly flrnck^ Much bv>i«: 
will it be £si, if the body be cx^ed:tath« aftion of thc^ 
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wMhiag pomti «4tkh ^rfaipt iMket one tura while fuob » £F. The upper part A of the birrd u T7 4; 

the fly f*iik« a hundred. It wU cjicrt a hundred tiitie« inches 10 diameter, and the bwer B ii 16. C » a™^^!''*^ 

more foioe ^Rre (tery nearly) than at its own circum* ftroqg puHty i6 inches in diameter, having a hD«>k*D, g^fpjf^j^ 

foreace. AH the motton which hat been accamnUted v/hich ukes hold of a hawfer attached to the load, p^jwerful 

on ibc fly 'during the whdk jfrogreis of its acceleration The rope ACB k wound round the barrel A, paffet capilau. 

is exerted in an inftant at the workii^ point, nultiph'ed over the pulley C» and is then wound roond the barrel 

by the nK>ni(iitum dependtng on the proportion of the B in the oppofite dired^ion. No farther defcriptton is 

parts of the nsddiine. h is thns that the coining prcfs neceffiiry, we think, to (hew that, by iieaving by the 

performs its office ; nay, it is thus that the bladLfroith bar F, £t> as to wiad more of the rope upon A, and, 

forges a bar of iron. Swioflring the great Hedge liam- unwind it frotn B> the puUey C mud be brooght Tiear« 

mer round his head, and urging it with force the whole er to the capftan by about three inches for each turn of 

way. this accumulated motion u at once eatinguiihed by the capftan ; and that this fimple capdaa is cquttalent 

impadt on the iron. It is thus we drive a nail ( and it to an ordinary Capftan of the fame length of bar EF» 

is thus that by aoctimulating a very moderate force ck- and diameter of barrel B, combined with a 1 6 ibid 

crted during four or five turns of a {ijf the whole of it tackle of pulleys ; orv in (hort, that it is 16 timca motte 

is exerted on a punch fet on a thick pnte of iron, fuch powerful than the common capftan 4 free from the 

'as is employed for the fawlers of ftcam engines. The g^eat lofs by fridion af;d bending of ropes, which 

plate ii pierced as if it woe a bit of cheefe.^ This ac- would abforb a third of the power of a j 6 fx>ld tackle ; 

cumulating power of a fly has occafioned many who and that whereas all other engines become weaker as 

think themfelves engineers to imagine, that a Aj really they multiply the power to a greater degree {unlefs they 

adds power or mechanical foice to an engine « and, «iot are proportionally more bulky), this engine becon^es 

uoderAandtag en what its efficacy depends, they often really ftranger in itfdf. Sirppofe we wanted to have 

place the fly in a Situation where it only added a it twice as powerful as at prtfent ; nothing is oecefTary 

ufelefs burden to the machine. It ihould always be hut to cover the part B of the barrel with laths a. 

made to move with rapidity. If intended for a mere quarter of an. inch thick. In fhort, the nearer the two 

regulator, it Ihould be near the firft fl:iover. If it is in- barreb are to equality, the more powerful does it be« 

tended to accumulate force in the working point, it 'Come. Wc gire it to the public as an excellent cap. 

ihould not be far fq)aratcd from it. In a certain fenfe, ^^*^ ^^^ as' fuggefttng thoughts which an intelligent 

a fly may be faid to add power to a machine, becaufe engineer may employ wilh great cffed. By this con* 

by accumulating into the exertion of one moment the trivance, and uling an iron wire inflcad of a catgut, wt 

exertions of many, we can fomeumes overcome an ob- converted a common eight day clock into one which 

flacle that we never could have bahmced by the fame S^^^ ^^^ ^^^ months, 
machine unaided by the fly. 

it is tys accumuhition of force which gives fuch an - ^*^ mtended to concUidc this article with fome oh- 

appearance of power to fome of our firi^ movera. When if^«^on« on }^^ chief cUOes of powers which are em- 

a man is unfortunately catched by the teeth of a paltrr P^T^^ ^^ ^"^^ machinery ; fuch as water, wind, at- 

country mill, he is cnifhcd ahnoft to mummy. The ^^^?^^^^ preffure, gunpowder, and the force <tf men 

power of the ftream is conceived to be prodigious; and *"^ ".*^^'' «n>«>als, giving fome notion of their abfohite 

yet we are certain, upon examination, that it amounts "J^gnaudes, and the cffea which may be expeded from 

to the prefTure of no more than fifty or fixty pounds, ^^f^' V ^ "^^f ^r^^ 'l**^ mentioned what has been 

But it has been ading for fome time ; and there Is a ^^J^covered as to their variation by a variation of vclo. 

milftone of a ton weight whirling twice tound in a fe- ^^^T- And we mtended to conclude with an account 

cond. This is the force that croflicd the unfortunate °^ "^^^ knowledge has been acquired concemiag fiic- 

man ; and it required it all to do it, for the miU flop- ^'^°' ^^ ^^^ ^°^' ^ P^^^"" *" machinery arifing from 

ped: We faw a miU in the neighbonihood of Elbing- ^^** ^*"^^' ^^^ ^^^^ ^^^ Hi^^ii of ropes, and fome 

roda in Hanover, where thene was a contrivance which ^^^^^ ^^^^ • ^^^ "^^ ^^''^ °°' ^^^ ^^" *^« *o bring 

difengaged the milftone when any thing got entangled ^^^^^ matters into a conneded form, which would fug- 

in the teeth of the wheels. It was tned in our ibght ^^^ ^^^ methods and means of farther information 

with a head of cabbage. It crufhed it indeed, but not ^^^reon. We muft endeavour to find another oppor. 

violently, and would by no means have broken a man's ^^'^T ^^ communicating to the public what we may 

arm. yet learn on thole fubje^ls. 

Simplicity It 18 hardly ncce&ry to recommend fimplicity in the 

of oonftnic- conttriidion of machines. This feeme ^now fufficiently 

JJ^^^^-underftood. Multiplicity of motbna and communica. We have now eftabliflied the principles on which 

tk>Di increafes friaions ; incteafes the unavoidable tefies machines muft be conftruded, in order that they may 

by bending and yidding in every part ; expofes to all produce the grcatcft cfFed ; but it would be improper 

the impericaioBs of workmanfhip ; and has a great to difmifs the fubjeft without ftating to our readers 

chance of being indiftinaiy conceived, and therefore Mr Bramah's new method of producing and applying a 

cottftruaed without fcience. We think the folbwing more confiderable degree of power to all kinds of ma- 

conliniaion of a capfian or crab a very good examjJe chinery requiring motion and force, thaA by any means 

of the advantages of fimplicity. It is the invention of at prefent pradifed for that purpofe. This method, 

an untaught but very ingemous country tradefman. for which on the 3 ift of March 1 796 he obtained a 

%• 3- . EAB is the barrel of the capftan, ftanding vertically patent, confifts in the application of water or other 

» a proper frame, as ufual, and urged round by bara dcnfe fluids to various engines, fo as, in fome inftanccs, 
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^to eaiife Itlwm toad with immetife force; in others, 
to coinmanicate the motion and t>o«rers of one part of a 
xnachioe to fome other part of the (ame machine ; and> 
IMjt to communicate the motion and force of one ma- 
chine to another, where their local fituations preclude 
the application of all other methods of connexion. 

The firft and moil material part of this invention 
will be clearly undcrftood by an infpcftion of fig. 4. 
where <* A is a cylinder of iron, or other materials, fufiB- 
ciently ftroog, and bdred perfectly fmooth and cylin- 
drical ; into which is fitted the pilion B, which nuift 
be made perfe^ly water-tight, by leather or other ma- 
terials, as ufed in pump- making. The bottom of the 
cylinder muft alfo be made fufficicntly ftroog with the 
other part of the furface, to be capable of relifting the 
greatell force or ft rain that may at any time be requi- 
red. In the bottom of the cylinder is inferted the end 
of the tube C ; the aperture of which commuDicatea 
with the infide of the cylinder, under the piilon B, 
where it is fhut with the fgiall valve D, the fame as the 
fu6iton-pipe of a com mo ft pump. The other end of 
the tube C communicates with the fmall forcing pump 
or injedlor £, by means of which water or other denfe 
Huids can be forced or inje6led into the cylindev A, 
under the piilon B. Now, fuppofe the diameter of the 
cylinder A to be 12 inches, and the diameter of the 
pifton of the fmall pump or injedlor £ only one quar- 
ter of an inch, the proportion between the two furfaces 
or ends of the faid piftons will be as 1 to 2304 ; and 
fuppofing the intermediate fpace between them to be 
filled with water or other denfe fluid capable of fufH- 
cient refiftance, the force of one piilon will it6i on the 
other juil in the above proportion, viz. as i is to 2504. 
Suppofe the fmall pifton in the injedlor to be forced 
down when in the a£l of pumping or injt£ling water 
into the cylinder A, with the power of 20 cwt. which 
could eafily be done by the lever H ; the pifton B 
would then be moved up with a force equal to 20 cwt. 
multiplied by 2304. Thus is conftruded a hydro- me- 
chanical engine, whereby a weight amounting to 2304 
tons can be raifed by a fimple lever, through equal fpace, 
ill much lefs time than could be done by any apparatus 
conftru^ed on the known principles of mechanics ; and 
it may be proper to obferve, that the effed of all other 
mechanical combinations is counteni6led by an accu- 
mulated complication of parts, which renders them in- 
capable of being ufefully extended beyond a certain de- 
gree ; but in machines a6led upon or conf1ni6led on 
this principle, every difficulty of this kind is obviated, 
and their power fubje6l to no finite reft rain t. To prove 
this, it will be only neceftary- to remark, that the force 
of any machine a6ling upon this principle can be incrta- 
fed axi infiniium, either by extending the proportion be- 
tween the diameter of the injedor and the cylinder A, 
or by applying greater power to the lever H. 

^^ Fig 5. reprefents the fe^ion of an engine, by which 
y§trj wonderful effedls may be produced inf^antaneoufly 
by nfeans of comprefted air« A A is a cylinder, with 
the pifton B fitting air- tight, in the fame manner a» de- 
fcribed in fig. 4. C is a globular veffel made of cop- 
per, iron, or other ftrong materials, capable of refiftiog 
imroenfe force, fimilar to thofe of air guns. D is a 
ftrong tube of fmall bore, in which is the ftop-cock £4 
One of the ends of thia tube communicates with the 



cylinder under the pifton Bt and the other with tfie 
globe C« Now, fuppofie the eyltuder A to be the fame 
diameter as that in fig. 4. and the tube D equal to one 
quarter of aa indi diameter, which ia the fame as the 
inje^r fig. 4. : then, fu]^fe that air is injedled into 
the globe C (by the common method), till it prefies 
againft the cock £ with a force equal to 20 cwt. which 
fan eafily be done ; the confequence will be, that when 
the cock E is opened, the pifton B will be moved in 
the cylinder AA with a power or force equal to 2304 
tons ; and it is obvious, as in the cafe fig. 4. that any 
other unlimited degree of force may be acquired by 
machines or.engines thus conftruded. 

<' Fig. 6. is a (e^lion, merely to ftiew how the power 
and motion of one machine may, by meant of fluids, be 
transferred or communicated to another, let their di- 
ftaace and local fituation be what they may. A and B- 
are two fmall cylinders, fmooth and cylindrical ; in the 
iafide of each of which is a piftoo, made water and air 
tight, as in figs 4. and 5. CC ia a tube convey ed un* 
der ground, or otherwifei from the bottom of one cy« 
Knder to the other, to form a communication between- 
them, notwithftanding their diftance be ever fo great ^ 
this tube being filled with water or other fluid, until it 
touch the bottom of each pifton ; then, by deprelfing- 
the pifton A, the pifton B will be raifed. The fame 
effe^ will be produced vice verfa : thus bells may be 
rung, wheels turned, or other machinery put iiivifibly in 
motion, by a power being applied to either. 

'* Fig. 7. is a fedion, fhewmg another inftance of com*^ 
municating the a£lion and force of one machine to an- 
other ; and how water may be raifed out of weHs of any 
depth, and at any diftance from the place where the 
operating power is applied. / A is a cylinder •( any re- 
quired dimenfions, in which is the working pifton B, 
as in the foregoing examples : into the bottom of thia 
cylinder is inferted the tube C, which may be of lefa 
bore than the cylinder A. This tube is continued, in 
any required diredlion, down to the pump cylinder D» 
fuppofed to be fixed in the deep weU £E, and forms a 
jun£lio;i therewith above the piilon V ; which pifton 
has a rod G, working through the ftui&ng-box, as ia 
ufual in a common pump. To this rod G is connc^ed,. 
over a pulley or otherwife, a weight H, fiifticient to 
overbalance the weight of the water in the tube C, and 
to raife the pifton F when the pifton B is lifted : thus, 
fnppofe the pifton B is drawn up by its rod, there will 
be a vacuum made in the pump cylinder D, below the 
pifton F; this vacuum will be filled with water through 
the fu6lion pipe, by the prefture of the atmofphere, as 
in all pumps fixed in air. The return of the pifton B, 
by being prtfTtd downwards in the cylinder A, will 
make a ftroke of the pifton in the pnmp cylinder D, 
which may be repeated in the ufual way by the motion 
of the pifton B, and the a6\ion of the water in the tube 
C. The rod G of the pi Hon F, and the weight H, 
are not neceflary in wells of a depth where the atmo- 
fphere will overbalance the water in the fusion of the 
pump cylinder D, and that in the tube C. The fmall 
tube and cock in the ciftern I^ are for the purpofe of 
charging the tube C." 

That thefe contrivances are ingenious, and may oc- 
cafionally prove ufeful, we are not inclined, to contro- 
vert i but we muft confcfs, that the advantages of then 
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appear not to ua fo great at to thfir author. Why 
thej do not, we need not explain to any man who^ 
with a fufficient degree of mechanical and mathematical 
knowledge, has perufcd this article with attention. 
Mr John Lnccociy however, of Marley, near Leeds, 
thinks fo very differently from us on this fuhjed, that, 
on Mr Brain ah's principle, he propofes to apply water 
or other denfe fluids, fo as to make them fupply the 
place of fteam in what is commonly called the^^ofii en^ 
gine. He calk his engine the paradBsdcal macbine; and 
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he got a patent for it on the a 8th of February (799> 
though it differs in nothing frpm Mr Bramah's ma* 
chine, reprcfcnted by fig. 4. except that the tube C in' 
the paradoxical machine is fupplied with water, not by 
means of a forcing pump, but from a eiftern elevated to 
fuch a height as, that the water defcending through 
the tube may produce its effect merely by its weight. 
Whether this variation, for it is no improvement, of 
Mr Bramah's machine intitled its author to a patcnti it 
is not our bufiocfs to inquire. 
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Macphcr. MACPHERSON (James, £fq;), was born in the 
parifh of Kingufie, and county of Invemefs, in the year 
1738. His father was a farmer of no great affluence ; 
and young Macpherfon received the earlier part of his 
education in one of the pariih fchools in the di(lri6k 
called Badenoch. By an anonymous writer in the £- 
dinburgh Magazine, he is faid to have been educated in 
the grammar fchool of Invernefs; and he may, for- 
ought that we know to the contrary, have fpent a year • 
in that feminary ; but we ratheV think that he went di- 
redily from a country fchool to the unlverfity of Aber* 
deen. At this our readers need not be furprifcd ; for 
at the period to which we refer, fome of the parochial 
fchoolmaflers in Scotland, and more efpecially in the 
Highlands, were men eminent for tafie and daflical li- 
terature. 

It was in the end of 06kober or the ift of November 
1752, that James Macpherfon entered the King's Col- 
lege ; where he difplayed more genius than learning, 
entertaining the fociety of which he was a member, and 
even diverting the younger part of it from their ftudie^, 
by his humorous and doggerel rhimes. About two 
years after his admtflion into the univerfity, the King's 
College added two months to the length of its annual 
feffion or term ; which induced Macpherfon, with many 
other young men, to remove to the Marifchal College, 
where the feflion continued fhort ; and it is this cir* 
cumflance which leads us to fuppofe that his father was 
not opulent. 

SM>n after he left college, and perhaps before he left 
it, he was fchoolmafttr of Ruthven, or Riven, of Bade- 
noch % and we believe he afterwards delighted as Httle 
as his great antagonid Johnfon in the recollection of 
that period when he was compelled, by the narrowr.efs 
of his fortune, to teach boys in an obfcure fchool. It 
was during this period, we think in 1758, that he pub* 
liihed The Highlander^ an heroic poem in fix cantos, 
i2nio. Of this work, as we have never feen it, we 
can £iy nothing. By the anonymous writer, already 
quoted, it is mentioned as a *< tiifue of fuftian and ab- . 
furdity ;'' whild others, and they too men of learning 
and character, have affured us, that it indicated confi- 
derable genius in fo young an author. 

Soon after this publication, Mr Macpherfon quitted 
hia ichool, and was received by Mr Graham of Bal- 
gowan into his family as tutor to his ions ; an employ- 
ment of which he %vaa not fond, and to which he was 
not long condenmed. In the year 1 760 he furpnfed 
the world by the pabh*cation q£ Fragnunti of jincknt 
Poetry^ coUcScd in tli Htgbkudi of Scotlaad^ and Tranf 
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liUed from the Gaelic or Erfe Language^ 8Vo. Thcfc MacphcP* 
fragments, which were declared to be genuine remains 
of ancient Scottifh poetry, at their firft appearance de* 
lighted every reader ; and fome very good judges, and 
amongii the reft Mr Gray, were extremely warm in 
their praifes. Macpherfon had intended to bury them 
in a Scotch maga2ine, but was prevented from fo in* 
judicious a Qep by the advice of a friend. He pub- 
liHied them therefore \n a pamphlet by theolfelves, aud 
thus laid the foundation of his future fortune. 

As other fpecifnens were faid to be recoverable, a 
fubfcription was jfet on foot by the Faculty of Advo* 
cates at Edinburgh, to enable our author to quit the 
family of Balgowan, perambulate the Highlands, and 
fecure, if he could, the precious treafure. He engaged 
in the undertaking, and was fucceCsfuh; for all who> 
poflefFed any of the long famed works, vied with each 
other in giving or fending them ta a rfian- who had 
ihewn himfelf fo capable of doing, them juftice. 

With his colle^ion of poems,, and fragments of 
poems, he went to London \ and tagging them toge- 
ther in the form which he thought belt, he publi(hed». 
in 1762, Fingaly an ^ir^ieni Epic Poem, tu fix hooht^ 
together with feveral other poems, compofed by Ofliaa 
the fon of Fingal, tranflated from the Gaelic language, 
4to. The fubjefl of this epic poem is an invaiion of 
Jpeland by Swaran king of Lochlin. CdchuUin, gene- 
ral of the Irifh tribes during the minority, of Cormac 
king of Ireland, upon intelligence of the invaiion. af- 
fembled his forces near Tura, a ca(^le on the coaft of 
Uliler. The poem opens with the landing of ^^waran %, 
councils are held,, battles fought, and Cuchullin is at 
lad totally defeated. In the mean time, Fingal, king, 
of the Highlands of Scotland, whpfe aid had been foli- 
cited before the enemy landed, arrived, and expelled 
them from the cotuitry. This war, which continued 
but fix days and as many nights, is, including the epi« 
fodes, the ftory of the Poem. The fcene, the heath of 
Lrcna, near a mountain called Cromlcach in Uliler. '1 his 
poem alfo was received with equal applaufc as the pre- 
ceding Fragments. 

The next yeas he produced Temora^ an ancient epic 
poem, in eight books ; together vrith feveral other 
poems compo£ed by Oflian fon of Fingal, 4to» which^ 
though well received, found the public fomewhat lefs 
difpofed to beftow the fame meafure of applaufe. Tho^ 
thefe poems had been examined by Dr Blair and others, 
and their authenticity aflerted, there were not wanting- 
fome of equal reputation for critical abilities^ who either ' 
doubted or declared tkclr difbelic£ of the genuincnefs of 

them* 
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Mac]>k<r- thou. latb this qocRioa it would be fuperfluoui to 
enter here paftictilarly, u we have iaid enough on it 
elic where. See Ossiajc, EtuycL 

That any man fhoaJd Tuppofe Macphcrfon^ sfter hit 
tranflation of Homer, the author of the poemi whieh 
he afcrihes to Offian, appears to us very extraordrnary ; 
and it is little lefs extraopdinary, that any one Aiould, 
for a roomenty believe in the exiftenoe of mamijiripit of 
thefe poems of very high antiquity^ Part of them he 
undoubtedly received in manufcript from Macdooald of 
! Clanronald ; but we can aiiirro, on the bcft authonty, 
that the faid manufcript was written at different times 
. by the Mecvun'chs, heredita^ bards to that family. 
He may Hkewife have received ftort manufcripts elfe- 
where ; but every Highland- gentleman of learning and 
of candour (and none elfe have a right to decide on this 
queAion)» declares, that by much the g^reater part of 
the poems had been preferved in fragments and popular 
fongs from a very remote age by oral tradition. To 
thel'e fragments Macpherfou and his ailbctates (a) gave 
form ; and it v^as by uniting together fragments of dif- 
ferent ages, that he inadvertently futni(hed Gibbon and 
-others with the opportunity of obje&ing, that the 
poems are fometioKs inconfiftent with the truth of hi- 
llory. This, however, is no folid obj«dion to their 
anthenticity ; for every Weft Highlander ixty years 
. of tt^ remembers to have heard, in his youth, great 
part of thofe poems repeated by old men ; and is con- 
fident that, many centuries ago, the names oi Fiune 
Mackuil (Fingal), and of Offian's other heroes and he- 
roines, were as familiar to a Highland ear^ as the names 
of Agamemnon, He^or, Helen, &:c. were to a Gre- 
cian ear at the time when die poems of Homer were 
reduced into their prefect form. For the fubftance of 
the poems, this is fuch evidence as none will rejed who 
does not prefer his own cobweb (heories to the united 
te^iinony of a* whole people. 

With refpe£k to authenticity, the poems cf OfCan 
have indeed been compared with the poems of Rowley; 
but the comparifon is abfunl. The poema of the Cel- 
tic bard were not found in an old cheft,mwl prefented 
to a people who had never before heard cither of them 
or of their author ; they were the popular fongs and 
traditions of ages collefbed. together, and reduced into 
^orm, with additions occafionally made by the tranfla- 
tor. It is ridiculous to aflr how thefe fong^ and (lories 
could be fb long preferved among a rude and illiteiate 
people ; for it is only among fuch a people, whofe ob- 
je6ls of purfnit are- too few to occupy all their .atten* 
tion, that the exploits of their anceftors can be handed 
down by tradition ; and the mod ferious objection which 
we have ever n>et with to the tranflator's account of 
the ongin pf the poems, arifes from his having pretend- 
. :ed that he. received the |;reattr part of them in old ma- 
nufcripts. 

After, rjthe pttbltcat ton of Oflian's poems, by which 
,we have.reafon to believe that he gained twelve hun- 
dred pounds, Mr Mac|>heTibn was calKid to an employ- 
ment which withdrew him, for fomc lime, both from 
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the mufct tad fr<ua fais ceuotry. Cajftaift Johnftoae was Macjibw* 
appointed governor of PenfacUa, nod Mr MacpberdMi f°- 
accompanied him as hia fecretaty, being at the fame 
time made furveyor general cf the Floiidas* If our 
memory do«a not deceive us, fome diftrrence aroie be- 
tween the principal and his deprndaot, and they parted 
before their return to England. Having contributcrd 
his aid to the fettleonent of the civil goi«rnracDtof that 
qolony, he vifited feveral of tlie Weil India iflands, and 
fome of the provinces of North Amciica, and returned 
to England in the year 1766, where he retained for 
life his falary as furveyor, which we believe was L.aoo 
a-year. 

He foon returned to his dudies, and in 1771 produ- 
ced jIn Introdudion to the Hi/iory of Great Britain and 
Irtkindy ^to ; a work which he £iys, ** without any of 
the ordinary inciteaoents to literary labour, he was in- 
duced to proceed in by the fole motive of private a* 
nuifeaient.'' The fuhjed of this performance, it might 
reafonably be fuppoied« would not excite any violent 
concrovciGal aenmony ; yet neither it nor its author 
could efcapc from feveral mod grofs and bitter ^veo- 
tivcF, for fome ^f which he perhaps gave too great 
occafion. 

His next performance produced him neither reputa- 
tion nor profit. In 1773 he publtAKd, The Iliad of 
Homier t tranflated in two volumes 4 to ; a work fraught 
with vanity and felf-conTeqiienee, and which met with 
the mod mortifying reception from the public 4t was 
condemned by the critics, ridicoied by- the vrita, and 
negle£ied by the world. Some of his friends, and par- 
ti^larly. Sir John ElHott, endeavoured to refcue it from 
conten^^ and force it into nocice. Their fuocefs was 
not equil to theii eflPocts. 

About this time fecans to be the period of Mr-Mao- 
phcrfon's literary mortificatsoos. In 1773 ^^ Johnfoa 
aad Mr Bofwell made the tour to the Hebrides ; and 
in the courie of it, the fonner took fome pains to exa- 
mine into the proo£i of the authenticity of Offian. The 
refult of his inquiries he gave to the public in 1775, ia 
his narrative of the tour ; aad his opinion was ua£i« 
vourable. ^* I believe they (i. e, the poems, fays he), 
never exifted in any other form than that winch we have 
feen. The editor or author never could (hew the ori- 
ginal ; nor can it be ihewn by any other« To revenge 
reafonable incredulity by refufmg evidence, is a degree 
of infolence with which the world is not yet acquaint- 
ed ; and llubbom audacity is the lad refuge of goflt. 
It would be eafy to fhew it if he had it. But whence 
could it be had I It is too long to be remembered, aad 
the language had formerly nothing written. He. hat 
doubtltifi inferted names that circulate ia popular doricst 
and may have tracilated fome wandering baUada, \£mlj 
can be found ; and the names and fome of the iauget 
being recollefkcd, make an inaccurate auditor imagine 
that he has furmciiy heard the whok.'' 

Again» he fays, *< 1 have yet fuppofied no fmpofture 
but ui the publidier ; yet I am ^ from certainty, ^at 
fome traailations have not beea lately made, that 

may 



(a) We have been affurix! that he had allbciatts : aiid that for the defcriptton of CnchuUio's chariot in par- 
ticular he was indebted to Mr NSacpherfoo of Strama%hie ; a man of native genios, and thoagh not pafiefiad of 
very extenfivv eroditioo, wdl acquaiated wilh Gaelic poetry. 



Maepher 



n AC C I 

may now he obtruded as parts of the original 

work. 

*« Credulity on the one part is a ftrong temptation 
to deceit on the other, cfpccially to deceit of which no 
perfonal injury is the confequence, and which flatters 
»he author with his own ingenuity. The Scots hate 
fomcthing to plead for their eafy reception of an im- 
probable fidion : they are feduccd by their fondncfs for 
their fuppofcd anccftora. Neither ought the Englifh to 
be much influenced by Scotch authority ; for of the 
paft and prcfent flate of the whole Erie nation, the 
Lowlanders are at kaft as ignorant as ourfelves. To 
be ignorant is painful; btit it is dargerous to quiet our 
uneafincfs by the dclufirc opiate of hafty perftiafion,** 

Thcfc reafoninga, if teafonings they can be called, 
might have been eafily anfwcred, had not Macpherfon 
pretended to the poCTefiion of at lead one roanufcript 
which certainly never cxifted. He did not, however, 
attempt to anfwer them ; but adopted a mode of pro- 
ceeding which tended ooly to convince the world that 
Johnfon*8 opinion had fome foundation, and that the 
editor of Ofiian had more imagination than found judge- 
ment. Prompted by his evil genius,, he fcnt a mena- 
cing letter to his illuilrious antagonift, which produced 
the foDowing brief but fpirited reply : 

** Mr James MacpherfoOy No date. 

* " I received your foolifh and impudent letter. Any 
violence that (haU be offered to me, I will do my beff 
to repel ; and what I cannot do for myfclf, the law 
fhall do. for me ; for I wiH not be hindered fram expo- 
ilng what I think a. cheats, by the menaces of a ruffian. 
What ! W.Quld you have me reua£i I I thought your 
work an impofition : I think fo (Ull ; and, for my opi- 
niooy I have given reafons, which I dare yotk to refute. 
Your abilities, fince your Horner^ are not fo forlmidabki 
and what I hear of your morality, inclines me to be* 
lieve rather what you (ball pirove than what you (h^ 

Whether this letter fhewcd to Macpherfon the im- 
pradencc of his condu^, or that he had been made 
ihiiible of his fofly by the interpofition of friends, we 
know not ; but certain it is^ we hear no more aftrrwards 
of this ridiculous affair, except- that onr author is fup- 
pofcd to have affifted Mr Macnicol in an anfwer to Dr 
Johnfoit^s Tour, printed in 1779. Thia fuppofition 
we are inclined to confzder as well-founded, becaufe we 
have been told by a gentleman of veracity, that Mr 
Maenicol oiftrms^ that the fcurrility of his book, which 
cooftitiites a great part of it, was infer ted, unknown to 
him, after the manufcript was fcnt for publication to 
London. 

In 1775 Mr M&K:pherftm publifhed ^i5^ /^^ory cf 
Grea^ Brhatajrom the Rrfioration to the AcaJJitm of the 
thufe of Hantnxr^ in two volumes 4to ; a work in our 
opinion of great merit, though by one party it has been 
jiidiiftriou{ly, and, we are forry to add, too fuccefsfuUy, 
decried. As an htfforian, our author could not indeed 
boaft the attic elegance of a Robertfon, the fplcndour 
of a-Gtbboej orthe pbtlofophical proftindlty^of a Hume; 
btit \mfiyic^ thou^rb ir has fometiiaes been the avowed, 
was not the real, catife- of the coldnefs with wliich his 
hiftoiy was received. The writer of this fk'etch once 
(aw » gentleman of rank, and of the Whig intcrcft, 
Vmvt over- one- of InBtcpherfeBV vohimeS} and heard* him 
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fay, upon fhntting the book, '« I cannot bear that Macplier- 

work." He was ail<ed if he thought the narrative, ^^2^ 

falfe ? and he replied, " No ! It is too true ; but I 
cannot bear it, becaufe it gives me a bad opinion of 
thofe great men to wtiom I nave been accuflomed to 
look back with reverence as to the faviours of my* 
country." 

That it has been abhorred by others ori the fame ac* 
count, we have not a doubt ; and yet language has no 
name too contemptuous Tor thofe who wiu not follow 
truth whitherfoever /he may lead them ; or who, on 
the abfurd pretence of having already made up their 
minds, will not ftudy the evidence on both fides of a 
dil'puted queflion in our national hiftory. A man needs 
n6t furely difapprove of the Revolution, or of the fub* 
fequent fettlements, though he fhould find complete 
proofs that Danby and Sunderland were crooked poli- 
ticians, that Marlborough was ungrateful, or even that 
King Wifliam himfelf was not that upright and difin- 
terefted character which from their infancy they have 
been taught to believe. It is no uncommon thing for^ 
Divine Providence to accomplifh good ends by wicked 
inflruments. Every Proteftant furely confiders the Re* 
formation as one of the mofl blelfed .events that have ta- 
ken place in the wot Id (ince the firft preaching of the 
gofpel of Chrift ; yet be would be a hardy champion 
who fhould undertake to vindicate the motives which 
influenced the condod of the firfl refor me r s -of Hen- 
ry VIII. for inftance, or even of Luther himfelf. And 
why may not the Revolution be confidered as In the 
higheft deeree beneficial to the country, though the 
condnd of fome of thofe who brought it about fhould 
be found to be fuch as Macpherfon reprefcnts it ? • 

I'hat author certainly adcd with great faimefs ; as- 
together with the hiftory he publifhed the proofs upon 
which his fads were founded, in two quarto volumes, 
intitled, Origtiial Fapersy containing the fecret Hi^ory of 
Great BrHu'myfrom the Rejloration to the Accejfon of the 
Houfe of Hanovetr; to which are prefixed^ Extraffsfrom 
the Life of pontes IL as written by himfelf Thcfc pa- 
pers were chiefly coUedcd by Mr Carte, but are- not all 
of equal authority. They, however, dear up many oh- 
fcurities, and fet the charafbers of many perforts in paft 
times in a different Hght from that in which they have 
been ufually viewed. On this account we have no he- 
fitation to l^y, that he who is capable of facrificing pre- 
judice to truth, and wifhes to undtrlland the politics of 
the reigns of James and William, and Anne, fhould 
fludy with care the volumes of Macpherfon. 

Soon, after this period, the tide of fortune flowed 
very rapidly in Mr Macpherfon *s favour, and his ta- 
lents and indudry were amply fiifficient to avail himfelf 
of every favourable circumitance which arofe. The 
refiltance of the Colonies called for the aid of a ready 
writer to combat the argunAents of the Americans, ancT 
to give force to the realonf which influenced the con- 
du^ of government, and he was feleded for the purpofe. 
Among other things (^c>f which we fhould be' glad to 
receive a more particular account), he wrote a pamph- 
let, which was circulated with much induflry, intitled, 
The Rights of Greht Btitain ajferted againft the Ctaimt 
of the Colonies ; being an Anftver to the Declaration of 
tlje General Congrejs^ 8vo, 1776, and of which many 
editions were publifhed. He alfo was the author of 
A Jhort Hiflory of Oppofitiou during the Iqft Se/fton of 

JParliametitp 
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Maepber- ParSam^t 8?o, 1 779 1 • pamphkt whicb» on account 
» ^0°^ of iti merit, was by many afcribed to Mr Gibbon. 

' But a more lucratiTe employment waa conferred on 

him about tbia time. He was appointed agent to the 
nabob of Arcot, and in that capacity exerted histakota 
in fereral appeals to the public in behalf of his client. 
Among others, he publifhed. Letters from Mabommed 
AU Chafiy Nabob ofjirtet^ to the Court of DtreBori; 
to 'wblcb u annexea, a State of Fa8i relative to Tatyore^ 
vfitb an jlppendix of Original Papers , 4tOt 1777 ; and 
he was fuppofed to be the author of The Hifiory and 
Management of the Eafl India Company from its Origin 
in 1600 to the prefent Times ^ toI. !• containing the af- 
fairs of the Carnaticy in which the rights of the nabob 
are explainedi and the injuflice of the Company proved, 

410, 1779- , 

In his capacity of agent to tlie nabob, it was pro- 
bably thought requifite that he ftiould have a feat in 
the Britifh Parliament. He was accordingly in 1780 
chofen member for Camelford ; ^ut we do not recoiled 
that he ever attempted to fpeak in the Houfe. He waa 
alfo rechofen in 1784 and 1790. 

He had purchafcd, we think before the year 1790, 
an eflatc in the parifli in which he was born ; and chan* 
ging its name from Ret% to Belville^ built on it a large 
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»nd ckgtat mtyiflan^ comnitodiiig a ^eiy lomatitto wA M«i|tl» 
pi6ture{que view | and thither oc retired, when, his |.^ 
health began to fail, 4n cxpe6Ution of receiving benefit _'^°!^ 
from the change of air. He continued, however, to 
decline ; and after Itogcnng fame time, died at his feat 
«t BelviDe, ia Invemefs, on the 17th of February 
1796. 

He appears to have died in very opulent circumftan- 
ces; and by his will, dated June i795f fS^^^ various 
annuities and legacies to fevcral perfons to a great a^ 
mount. He alfo bequeathed L. looo to John Macken* 
zie of Figtree- Court, in the Temple, London, to de* 
fray the expence of piinting and pubhfhing Oilian in 
the original. He dire^lcd L. 300 to be laid out in 
«re£Ung a monument to his memory in fome confpicu^ 
t>U8 fituation at Belville, and ordered that his body 
Ihould be carried from Scotland, and interred in the 
Abbey Cliurch of Weftmintter, the city in which he 
had pafled the beft part of his life. His remains were 
accordingly taken from the place where he died, and 
buned in the Poets Comer of Wcftminfler church. 

MAGMA is properly the refufe oizny fubftance which 
has been fubjeded to prcflure ; but, in chemiftry ; the term 
is fome times ufed to denote a mixtuie of two or more 
bodies, reduced to the confiflence of dough or pafte. 



MAGNETISM, 



IN natural philofophy.-^Our intention in the prefent 
article was principally to give a more difUn^ ac- 
count of the theory of Mr iGpmus than is contained in 
the article Magnetism of the Encyclopedia Britanmca^ 
referring for proof and illuft ration* to the many fads 
contained in that article : but, on more mature confide- 
lation, we concluded, that .this method would fret and 
corfufe the reader by continual references, and leave 
but a feeble impreffion at lad. We have therefore pre- 
feried the putting the whole into the form of a (hort 
trcatife on magnetifm, fimilar to our fupplementary ar- 
ticle of Electricity. This, we hope, will be more 
pel fpicuous and fatlsfadory ; ft ill leaving to the reader 
the full ufe of all the information contained in the ar- 
ticle Magnetism of the Difiionary. 
Heafont The knowledge which the antient naturalills pofief- 

why the fed of this fubjed was extremely imperfed, and affords, 
•nci: -ts ^g think, the ftrongeft proof of their ignorance of the 
^ ^^Pi'^'f true method of philofophifing ; for there can hardly be 
mtm al named any object of phyfical refearch that is more cu- 
{)hUofoj?hy.'nous in itfelf, or more likely to engage attention, than 
the apparent life and a£tivity of a piece of rude unor- 
ganifed matter. This had attracted notice in very ear- 
ly times ; for Thales attributed the charaAcriilic phe- 
nomenon, the attraction of a piece of iron, to the agen- 
cy of a mind or foul refiding in the magnet. Philofa- 
phers, as they were called, feem to have been contented 
with this lazy notice of a flight fuggeflion, unbecoming 
an inquirer, and rather fuch as might be expelled from 
the moft incurious peafant. Even Ariftotle, the moil 
zealous and the moil fyftematic lludent of Nature of 
whole labours we have any account, has colleded no 
information that is of any importance. We know that 
the general imperfe^ion of ancient phyfics has been 
afcribed to the little importance that was attached to 



the knowledge of the material world by the phtbfo- 
phers of Greece and Rome, who thought human nature, 
the a^ve purfuits of men, and the fctencc of public af- 
fairs, the only obje^ deferving their attention. Moft 
of the great phiiofophers of antiquity were alfo great 
adlors on the dage of human 4ife, and defpifed acqaifi- 
tions which did not tend to accompliih them for this 
dignified employment : but they have not given this 
reafon themfelves, though none vras more likely to be 
uppermoll in their mind. Socrates diffuades firom the 
ftudy of material nature, not becaufe it was unworthy 
of the attention of his pupils, but becaufe it was too 
difficult, and that certainty was not attainable in it. 
Nothing can more dillin^ly prove their ignorance of 
what is really attainable in fcience, namely, the know* 
ledge of the laws of nature^ and their ignorance of the 
only method of acquiring this knowledge, viz. obferva- 
tion and experiment. They had entertained the hopes 
of difcovering the caufes of things, and had fonned their 
philofophical language, and their mode of refearch, ia 
conformity with this hopelefs projed. Making little 
advances in the difcovery of the caufes of the pheno- 
mena of material nature, they deferted this iludy for 
the fludy of the condud of man ; not becaufe the dif- 
covery of caules was more eafy and frequent here, but 
becaufe the ftudy itfelf v^as more immediately intereft- 
ing, and becaufe any thing like fuperior knowledge in 
it puts the pofleffor in the defirable fituation of an ad« 
vifer, a man of fuperior wifdom ; and as this ftudy was 
clofely connected with morals, becaufe the fear of God 
is truly the beginning of wifdom, the chara&er of the 
philofopher acquired an eminence and dignity which 
was highly flattering to human vanity. Their prooe* 
dure in the moral and iatelledual (ciences is ftrongly 
marked with the fiunc ignorance of the true method of 
' philo- 
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]plbfiofepliiEiigi for we rarely find diem fbrmtng g«ne- 

ml propo£itiOB8 on copious inda^kions of fa^is io the 

condu^ of men. They always proceed in the fynthe- 

tic method, as if they were fally oonverfmt in the iirft 

principles of h^man nature, and had nothing to do but 

to make the appHcatton, according to the eftablifhed 

forms of logic. While we admire, therefore, the iaga- 

ctty, the penetration, the candid obfervatien, and the 

happy illnftration, to be found in the works of the 

ancient naoralifts and writers on jurifyrudence and 

politics, we cannot but lament that fuch great men, 

frequently engaged in public affairs, and therefore 

having the fineft opportunitiet for deducing general 

laws, hare done fo little in this way ; and th&t their 

writings, however engaging and precious, cannot be 

coniidercd as any thing more refined than the obferva* 

ttons of judicious and worthy men, with all the dif* 

fufencfs and repetition of ordinary converfation. AU 

this has arifen from the want of a juft notion of what is 

attainable in this department of (icience, namely, the 

laws of inteHe£lual and moral nature 4 acd of the only 

poilible method of attaining this knowledge, viz. ol>- 

ieryation and experiment, and the formation of general 

laws by the indu6iion of particuUr fa6k»^ 

T%- «*nv . We have been led into thefc reflexions by the inat- 
Dr Gilbert • r t • . . ^i_ • 1 c 

^^f^^g^tention of the ancients to the cunous phenomena of 

et^KTimrTt- magnetifm ; which muft have occurred in confiderable 
tel enquirer and entertaining variety to any perfon who had ta* 
^^'"^Sken to the experimental method. And we have ha- 
zarded thefe free remarks, expeding the acquiefcencc 
of our readers, becaufe the fuperior knowledge which 
we, in thefe later days, have acquired of the mag* 
netical phenomena^ were the firtt fruits of the true 
method of philofophifing. This v/as pointed out to the 
learned world in 1590 by our celebrated cotnitryman 
Chancellor Bacon, in his two great works, the Novum 
Organmn Scientiarum^ and DeArgunteniis Scientiarum, I^r 
GiibeTt of Colchefter, a philofopher of eminence in ma- 
ny refpefts, but chiefly becaufe he had the fame juft 
Tiews of philofophy with his noble countryman, pub- 
liihed about tlie fame time his Pb^tlogia Nova^ feu 
^raSaiut de Magnde et Corporihit magneitcis* In the 
introdu6lion, he recounts all the knowledge of the an- 
cients on the fubje6b, and their fupine inattention to 
what was fo entirely in their hands ; and the impofiibi- 
lity of ever adding to the flock of ufefid knowledge, fo 
long as men imagined themfelves to be philofophifing 
while they were only repeating a few cant words, and 
the unmeaning phrales of the Ariftotelian fchool. It 
is curious to remark the almoft perfe6l famenefs of I>r 
Gilbert's fentiments and language with thole of Lord 
Bacon. Tbey both charge, in a peremptory manner, 
all thofe who pretend to inform others, to ^^t over 
their diale^ic labours, which are notbmg but ringing 
dianges on a few trite truths, and many unfounded 
coBJe^ures, and immediately to betake themfelves to 
experiment. He has purfued this method on the fub* 
jc£t of magnetifm with wonderful ardour, and with 
equal genius and fuccefs ; for Dr Gilbert was poffefled 
both of great ingenuity, and a mind fitted for general 
viev^ of things. The work contains a prodigious num* 
bcr and' variety of oUervations and experiments, col* 
leded with fa^city from the writings of others, and 
inftituted by hioafdf with confiderable expence amd la- 
boar. It would indeed be a miiade» if all Dr Gilbert's 
Suppu Vol. IL J^art I. 
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general tnfci^nces were juft, or aO bis eKperiaienta aocii- 
rate. It was untrodden ground. But* on the whole^ 
this performance contains more real information than 
any writing -of the age in which he h'ved, and is foarcdy 
- exceeded by any that has aj^cared fince. We may 
hold it with juitice as the ftrft fruits of the Baeoniaa 
or experhnental philofophy. 

This work of Dr Gilbert's relates chiefly to the load- 
ftone, and what we call magneto, that is, pieces of fteel 
which have acquired properties fimilar to thofe of the 
load ftone. But he extends the term m^gnetifm^ and the 
epithet magndlc^ to all bodies which are affc&ed by 
laadftones and magnets in a manner fimilar to that in 
which they affedt esch other. In the courfe of his in- 
veftigation, indeed, he finds that thefe bodies ate only 
fuch as contain iron in feme flate or other: and in pro- 
ving this limitation, he mentions a great variety of phe* 
nomena which have a confiderable refehiblance to tho£c 
which he allows to be magnetica), namely, thofe which 
he called e/effriealp becauie they were produced in the 
fame way that amber is made to attract and repel light 
bodies. He marks with care the diitin6tions between 
thefe and the chara£terifiic phenomena of magnets. He 
feems to have known, that all bodies may be rendered 
eledirical, while ftrrugineous fubftances alone can be 
made magnetical. $ 

It is not faying too much of this work of Dr Gil-^" treatif-t 
bert's to affirm, that it contains almoft every thing that^^^y^^^, 
we know about magnetifm. His unwearied diligence covci ici. 
in fcarching every writing on the fubjedl, and in get- ^ 
ting information from navigators, and his inceffant oc- 
cupation, in experiments, have left very few fadts un- 
known to him. We meet with many things in the 
writings of pofterior inquirers, fome of them of high 
reputation, and of the prefent day, which are publifbed 
and received as notable difcoveries, but arc contained in 
the rich coUe^ion of Dr Gilbert. We by no means 
afcribe all this to mean plagiarifm, although we know 
traders in experimental knowledge who are not free 
from this charge. We afcribe it to the general indo- 
lence of mankind, who do not like the trouble of con- 
. foiling originals, where things axe mixed mth others 
which they do not want, or treated in a way, and with 
a painful minutenefs, which are no longer in fafhion. 
Dr Gilbert's book, although one of thofe which does 
the higheft honour to our country, is lefs known in Bri- 
tain than on the continent. Indeed we know but of 
two Britifh editions of it, which are both in Latin ; 
mud we have feen five editions publifhed in Germany 
and Holland before 1628. We eameftly recommend 
it to the perufal of the curious reader. He will (be- 
fides the found philofophy) find more fads in it than 
in the two large folios of l^rella. 

After this moft deferred eulogy on the parent of 
magnetical philofophy, it is time to enter an the fub- 

In mechanicid philofophy, a phenomenon is not to be We can on* 
confidered as explained, unlefs we can fhew that it isly dafsthe 
the certain refult of the laws of motion applied to mat- I'l^^^^me- 
ter. It is in this way that the general propofitions in"** 
phyfical aftrottomy, .in the theory of machines, in hy- 
draulics, lee. are demonftrated. But the phenomena 
called magnetical have not as yet obtained fuch an ex« 
planation. We do not fee their immediate caufe, nor 
can we fay with confidence that they are the cffeds of 
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try pfuticolar kind of niatter» ading on the bodies ei- 
ther by impulfion or prefiure. 

All that can be done here U to daft the phenomena 
in the moft diftin^ Rianner» according to their genera- 
lity. In this we obtain a two-fold advantage. We 
may take it for granted that the moft general pheno- 
menon is the neareft allied to the general canfe. But^ 
farther, we obtain by thii method a true theory of all 
the fubordinate phenomena. For a jufi theory is only 
the pointing out thf general fad of which the pheno- 
menon under conlideration is a particular inftance. Be- 
ginning therefore with the phenomenon which compre- 
hends all the particular cafes, we explain thofe cafes in 
(hewing in ivhat manner they are included in the general 
phenomenon, and thus we (hall be able to prediS what 
will be. the refult of putting the body under confidera- 
tion' into any particular fit nation. And perhaps we may 
find, in them alli coincidences which wiU enable us to 
(hew that they are all modifications of a fa6i ftill more 
general. If we gain this point, we (hall have eftablifh- 
ed a complete theory of them, having difcovered the 
general fa£l in which they are all comprehended. 
Should we for ever remain ignorant of the caufe of this 
genet al hdi^ we have neverthelefs rendered this a com* 
plete branch of mechanical theory. Nay, we may per* 
haps difcover fuch circum fiances of refemblance bet we^ 
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But this is noc the tnie pofition afieded by the iro» 
rod. If it be thrufi throogh a piece of wood or cork 
perfedly fpherical, in fuch a manner that it paffes thro* 
its centre, and if the centre of gravity coincide with 
this centre, and the whole be of fuch weight as to re- 
main in any part of the water, without ehher afccnd* 
ing or defcending, then it will finally fettle in a plane 
inclined to the meridi^.n about 2f ^ and the north end 
will be deprcfl*ed about ly below the horizon. 

AU this i» equivalent with faying, that if any oblong 
piece of iron or fieel be very nicely poifed on its centre 
of gravity, and at perfcd liberty to turn round that 
centre in every diredUos, i£ will finally take the pofi* 
tion now mentioned. 

We have farther to obfervc with regard to this €«• 
pen'ment, that (t is indifferent which end of 'the rpd ha 
placed toward the north in the beginning of the expe* 
rinr.ent. That end will finally fettle toward the north ; 
and if the experiment be repeated with the fame rod) 
but with the other end north, it will finally fettle in 
this new attitude. It is, however, not always that we 
find pieces of iron thus perfectly indifferent. Very fre- 
quently one end affeds the northerly pofition, aiid we 
cennot make the other end afiume its place: the canfes 



of this difference will be clearly (een by and bye. ^ 

The pofition thus affc6tcd by a rod of iron is calkd MAcwcTb 
this general fad and others, with which we are better, by Dr Gilbert the magnxtical positiom or direc-<^al posi* 
acquainted, that we (hall, with great probability at tion. U is not the fame, nor parallel, in all parts of ^'^^* 
kaft, be able to affign the caufe of the general fa£k it- the earthy as will be more particularly noticed after- 
felff by (hewing the law of which it is a particular in- wards. 
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2. The other leading fa^ is this : When a piece ofseconiifad. 

iron, lying in the magmttcal ^fitioTt^ or nearly fo, andlrun at- 

atperfe^ liberty to move in every dirrdlion, is ap*""*^**^ 

proached by another oblong piece of irqn, held nearly '^^''" 

in the fatne pofition, it is attrafied by it ; that is, the 



fiance. 

We (haH attempt this method on the prefent occa 
fion. 

The leading fa^s in magnetifm are the two follow 
ing : 

I, If any oblong piece of iron, fuch as a bar, rod, or moveable piece of iron will gradually approach to the 
K^ rV-^ ^'" v^r^9 ^^ f^ fitted, that it can afTnme any diredion, it one that is prefented to it, and will at laft come into 
potion, will arrange itfclf in a certain determinae dtrcfUon contaA with it» and may then be (lowly drawn along 
with refpcA to the axis of the eatth. Tims, if, in any by it. 

part of Britain, an iron or fieel vrire be thrufi throi3gh This phenomenon, although not fo delicate as the 
a piece of cork, as reprefented in fig. i. fo as that the former, is fiiil very nice, becaufe the attrzdion is fa 
whole may fwim level in water, and if it be laid in the weak that it is balanced by almofi infenfible obftruc- 
water nearly north-weft and fi)uth-caft, it will (lowly tions. But the experiment will (carcely fail if con 
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change its pofition^ and finally fettle in a dire£^ion, ma- 
king an angle of about 25 degrees with the meridian. 

I'his experiment, which we owe to Dr Gilbert (fee 
B..I. ch. It.}, is delicate, and requires attention to 
many circum fiances. The force with which the iron 
tends toward this final pofition ia extremely weak, and 
will be balanced by very minute and otherwife infenfi- 
ble refiftances ; but we have never found it fail when 
executed as here direded.' An iron wire of the fize 
of an ordinary quill, and about eight or ten inches long^ 
k very fit for the purpofe. It (hould be thruft through 
the cork at right angles to its aiiis ; and fa adjufied, by 
repeated trials, as to fwim level or parallel to the horir 
son. The experiment niufi alfb be made at a great 
difiance from all iron ; therefore in a bafon of fomc 
other mcftal or earthen ware. It may fometimes require 
a very long while before the motion begin f and if the 
wire has been placed at right afigles to the dir'tdion 



du£ted as follows : Let a firong iron wire be made to 
float on water by means of a piece of cork, in the 
manner already defcribcd, having one end under water* 
See fig. J. B. 

When it is nearly in the magnetical pofition, bring 
the end of a pretty big iron rod, fuch as the point of a 
new poker, within a quarter of an inch of its £:>uthern 
end (holding the poker in a pofition not very different 
from the magnetical pofition), and hold it there for fome 
time, not exa6ily fouthward from it, but a little to ona 
fide. 'The fioating iron will be obferved to tum^ to- 
wards it with an accelerated motion ; will touch it, and 
may then be drawn by it through the water in any dt- 
redkion. We (hall have the fame refult by approaching 
the northern extremity of the floating iron with the 
upper end of the poker. 

The fame phenomenon may be obferved by fufpend^ 
ing the firfl piece of iron by its middle by a long and 



which we have mentioned as£n^, it will never change (lender haicor thread. The (iifpenfion mufi be long, 
its pofition : therefore we have directed it to be Uid in otherwife the ftiffhefs of the hair or thread may be fut* 
n diredion not too remote, yet very fenfibly different ficient for balancing the very fmall force with which the 
from the final du-e&Ion; " pieces of iroa tend toward each other» The phcnomo 

>oa 
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Bon may alfo be obfenred tn a piece of iron which adopted by all fubfeqnent writen, mnd now m%tes a 

tunas freely on a fine point, like the needle of the mia- term in the language of magnetifin. ^ ^ 

rincr*8 oompifd. Alfo, when we approach either end of a piece of Polei. 

la this, as in the former experiment* the ends of the iron A to either end of another fi, thefe ends mutually 

pieces of iron arc obfervcd, in general, to be indifferent 5 attra6l ; or if either end of a magnet A be brought 

that is, either end of the one will attrj(£i either end of »near either end of a piece of common iron, thty mu« 

the ^her. It often happens, however, that the ends tualiy attra^c each other. But if we bring that end of 

are not thus indifferent, and that the ead of the mpve- a magnet A which tiuns to the north near to tXitJtmU 

able piece of iron, inftead of approaching the other, will lar end of another magnet B, thefe ends will not attra^ 

be obferved to recede from it, and appear to avoid it. each other, but^ on the contrary, will repel. If the 

We (hall foon learn the cattfe of this difference in the two magnets are made to float on pieces of wood, and 

I ftates of iron. have their north poles fronting each other, the /nngiicts 

TCsaAion It is fcarcely neocflary to remark, that we muft. in- will retire from each other 1 and in doing 'fo, they ge- 

aaiuul. ij,^ £pQ^ i}[idz experiments, that the a^ion is mutual serally turn round their axes, till the north pole of one 

between the two pieces of iron. Either of them may be front the fouth pole of the other, and then they run to- 

the moveable pieoe which approaches the other, mani- getber. This ik a very notable diftin^ion betwireen the 

fefting the attra^ion of that other. This reciprocity magnetifra of magnets and that of common iron ; and 

of adion will be abundantly verified and explained in its whenever we fee a piece of iron (hew this permanent 

proper place. diilin<''tion of its ends* we muft confider it as a magnet^ 

M , ^.,.. Thefe two fads were Ion? thought to be peculiar to and conclude that it has met with Tome peculiar treat* 

Jiar to i]]ajc-^<>^f^o"^ B'^d artificial magnets, that 18, pieces of iron ment. 

nets br!oad- which have acquired this property by certain treatment It is not| however, flridly true, that the poles of 

iloflc; w\X\\ loadftoncs ; but they were difcovcrcd by Dr loadftones or magnets are fo fixed in particular parts of 

Gilbert to be inherent in all iron in its metallic flate ; their fubftance, nor that the poles of the' fame name fo 

and were thought by him to be necelfary confequences conftantly repel each other; for if a fmall or weak mag- 

of a general principle in the conflitation of this globe, net A have its pole brought near the fimilar pole of a 

Thefe phenomena are indeed much mere confpicuons large or flrong magnet B, they are often found to at- 

in loadftones and magnets ; and it is therefore with fuch trad when almofi touching, although at more confider* 

that experiments are beil made for learning their various able diflances they repel each other. But this is t.ot 

10 nod ificat ions. an exception to the general propofition ; for when the 

Bntjin fron, But there is another circumftance, befides the degree north pole of A is tlius attraded by the north pole of ' 

isindifFc- of vivacity, in which the magnetifm of common iron B, it will be found, by other trials, to have all the qua- 

moiwrnta- *°^ ^^^^ remarkably differs from that of a loadflone or hties of a fouth pole, while thus in the neighbourhood 

ry, and in magnet. When a loadftone or magnet is fo fupported of the north pole of B. 

loadftoiics as to be at liberty to take any pofition, it arranges it- The magnetic properties and phenomena are conve- j^g, 'w* tj^- 
'ndd ^clf in the magnetical direction, and otu determined end niently diftinguifhed into thofe of force and of pola- vorce and 
Biicatc. ' ^^'^ fettles in the northern quarter; and if it be placed Rity. Thofe of the firft chfs only were known to the^^^Aaixr. 
fo that the other end is in that fituation, it does not re- ancients, and even of them their knowledge was ex- 
main there, but gradually turns round, and, after a few tremely fcanty and imperfed^. They may all be claiTcd 
ofciJlationVthey^rm^ end ultimately fettles in the north, under the following general proportions. 
This ia diilindlly feen in the needle of the mariner's 1. The fimilar poles of two magnets repel each other Similsu' 
compafs, which is juft a fmall magnet prepared in the with a force decreafing as the diftances incveafe. poles re- 
fame way with all other magnets. The feveral ends of 2. The diffimilar poles of two magnets attraft each Pf ^' ^V^ 
loadftones or magnets are thus permanently the north other with a force decreafing as the diftances tncreafe. / u^v' 
or the fouth ends ; whereas we faid that either end of a 3* Magnets arrange thenifelves in a certain determi- tradfc each 
piece of common iron being turned to the northern nate pofition with refpe6t to each other. or her. 
quarter, it finally fettles there. The firll obje^ of refearch in our farther examina- '+ 

It is this circumftance which has rendered magnetifm tion of thefe properties is the relation which is obfer- ^ .^ ^^ 

fo precious a difcovery to mankind, by furnifhing us ved to obtain between the diflances of the acting poles tion and re* 

with the oompafs, an inflrument by which we learn the and their force oi a^ion. This has accordingly occu }>uirion it 

different quarters of the horizon, and which thus tells the pied much attention of the^phiiofophers, and numberlefs ?^ difficult • 

diredioD oi a fhip's courfe through th^ pathlefs ocean experiments have been made in order to afcertain the"*^ *^* 

ifee Compass and VARiATtoN, EncyeL); and alfo law of variation, both of the attraftion and the repul- 

lews us the dire^lons of the veins and worl^ings in \\\t fion. A great number of thefe have been narrated in 

deepeft mines. It was natural therefore to call thofe the article Magnetism of the EncycL from which it 

the north and fouth ends of the mariner's needle, or of appears that it has been a matter of great difficulty, and 

a loadflone or magnet. Or Gilbert called them the had not been* afcertained w'th certainty or precilion 

POLES of the loadltone or magnet. He had found it when that article was publiihcd. It is obvious, from 

convenient for the propofed train of his experiments to the nature of the thing, that the determination is vny 

form his loadflones into fpheres, which he called ter- difficult, and the inveftigation very complicated. We 

RCI.LJC, from their refemblance to this globe; in which can only obferve the firoultaneous motion of the whole 

cafe the north and fouth ends of hisloaddbnes were the magnet ; yet we know that there are four fepaVate ac« 

poles of the tcrrella. He therefor^ gave the nzmc pole tions ooexifting and contributing in different dirediors, 

to that part of any loadflone or magnet which thus and with different forces, to the fenfible efle^l The 

tamed' to the ooxth or fouth. The denomination waa force which we meafure, in any way whatever, is com. 

P z pouj-ded 
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pounded of four Afferent forces* wbich we cannot fe- 
paratc and meafure apart ; for the north pole of A re«> 
pels the north pole of 69 and attra£l» Its foutk pole, 
while the fouth pole of A cxerte the oppofite forces on 
the fame polct ot B. The attra&ion which we obferve 
IS the excefs of two unequal attractions above two un* 
equal lepulfions. The fame might be faid of an obfer« 
ired repulfion. Nay, the matter is incomparably more 
complicated than this ; becaufe, for any thiog that we 
know, every particle of A a^ on every particle of B, 
and is aded on by it; and the intensity of thofe anions 
may be different at the fame dtftances^ and is certainly 
different when the diftances are fo. Thus there is a 
- combination of an unknown number of a^ons, each of 
whtqh is unknown individuaUyy both in dire6tion and 
intenlity. The precife determination is therefore, in 
all probability » impoffible. By precife determination^ 
we mean the law of mutual aAion between two mag- 
netic particlesi or that preciiie fundion of the diftance 
which defines the intenfity of the force ; £b that men* 
faring the diilance of the a£iing particles on the axis of 
a curyey the ordinates of the curve may ham the pro- 
portions of the attradions and repuUions. 

It is almoff needlefs to attempt any deduAion of the 
law of variation from the numerous experinnents which 
have been publilhed by different pbilofophers. An 
ample coUedion of them may be feen in Scarella's trea- 
tife. Mr Mufchenbroek has made a prodigious num- 
ber ; but all arc fo anomalous, and exhibit fuch diffe- 
lent laws of diminution by an increafe of diftance> that 
we may be certain that the experiments have been in- 
judicious. Attention has not been paid to the proper 
obje6U> Magnets of moff improper (hapcs have been 
employed, and of moil diffufe polarity. No notice has 
been taken of a circumftance which, one (hould thinky 
ought to have occupied the chief attention ; namely* 
the joint adion of four poles, of which the experiment 
exhibits only the complex refult. A very (light reflec- 
tion might have made the enquirer perceive, that the 
attradions or repulfions are not the mod proper phe- 
nomena for declaring the precife law of variation ; be- 
caufe what we obferve \» only the excefs of a fmall dif- 
ference of att rations and repuHions ?.bove another fmall 
difference. Mr Hawkfbee and Dr Brook Taylor em- 
ployed a much better method, by obferving the devia- 
tions from the meridian which a magnet oocaiioned in 
a compafs needle at different diftanoes. This is occa- 
fioned by the difference of the two fums of the fame 
forces ; and this difference may be made a hundred 
times greater than the other. But they employed mag- 
x^ nets of moil improper (hapes. 
Jndidoiis We muft except from this criticifm the experiments' 
^P*"* of Mr Lambert, recorded in the Memoirs of the Aca^ 

M?Lam- ^«°»y ^^ ^^^^ ^?^ *756» publlfhcd in. 1 75 8. This 
bcxt. vao^ fagacious philofopher (for he highly merits that 

name) placed a mariner's needle at various diflances 
from a magnet, in the dire£iion of its axis^ and obfer- 
ved the declination from the magnetic meridian produ* 
oed by the mag^net, and the obliquity of the magnet to 
the axis of the needle. Thus, was the adion of the 
magnet fet in oppoiition and equilibrium with the natu- 
ral polarity of the needle. But the difficulty was to 
difcover in what p/oportion each of thofe forces was 
> changed by their obliquity of aftion on this little lever. 
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No man excelled Kfr Lainbert in addke& in dcvifinf^ 
methods of mathematical inveftig^tion. He obfcrved» 
that when the obliquity of the magnet to the axis of 
the needle was 30^, it caufed it to decUne 1 50. When 
the obliquity was 75^, the diftance being the {aine« it 
declined 30^. Call the obiaquity o, and the declination 
df and let/ be that funfbon of the angle which is pro- 
portionable to the adion. Alfo let / be the Jiatural 
polarity of the needle^ and m the force of the magnet. 
It is evident that 

py.f, 15 = aiX/, 30 
And j^ : m = /, 30 :/, 1 5 ; for the fame reafbn 

/:«=^75=/»SO 

Therefore/, 1 5 s/ 30 ^ /» 3° • /» 75*- 
But it is weU kncNvn that 

Sine I f : Sine 30 = Sine 50 : Sine 75. 
Hence Mr Lambert was led to conjedure, that the fine 
was that fun^ion of the aog^c which was proportional 
to the itdlion of magnetifm on a levei^. But one expe- 
riment was infufiicieot for determining this point. He 
made a funihr comparifon of feveral other obliquities 
arid dedinationa with the fame diftances of the magnet, 
and alio with other 4iifUncea ; and he put it psii^ ail 
difpute, that his conje^ure vras juff. 

Had Mr Lambert's experiments terminated here, it 
rauil be g^nted that he has made a notable difcovery in 
the theot y of the intimate natune of mag^eufm. It com- 
pletely routes all the ijieories which pretend to explain 
the a^ion of a magnet by the rmpullioo of a ftream of 
fluid, or by preffure arifing from the motion of fuch a 
ftream ; for in this cafe the preffure on the needle muft 
have diminifhed in the duplicate ratio of the fine. The 
dire^ive power with the angle 5^ muil be 4 times 
greater than with the angle 30^; whereas it was obfcr- 
ved to be only twice as great. Magnetifm does not 
a6l therefore by the impuliiob or preflure of a fbeam of 
fluid, but in the manner of a fimple incitement, as we 
conceive attra£Uon or repulfion to a&. 

Having afcertained the effc6l of obliquity, Mr Lam- 
bert proceeded to examine the effe^ of diftance ; and> 
by a moil ingenious analyfis of his obfervations, he dif> 
covered, that if we repretent the force of the roagoet 
by/, and the diilance of the neareil pole of the mugnee 
from the centre of the needle by ^, and if n be a conttant 
quantity, nearly equal to two-thirdt» of tlie length of 
tie needle, we have/ proportional to «r — u\ 

Mr Lambert found this hold with very great exad- 
nefs with magnets ten times larger, and needles tv^ice 
as ihort. But he acknowledgrs, that it gives a very 
Angular refult, as if the a^ion of a magnet were exerted 
from a centre beyond ilielf. he attributes thtb to its 
true caufe, the ftill great complication of the refult^ 
ariling from the a^iou of the remote pole of the mag- 
net. He therefore takes another method of examimb- 
tioui which we fhall underttand by and bye, when we 
coniider the dire8ive power of a magnet. We have 
mentioned this imperfect attempt chiefly on account of 
the unqueftionable maniter in which he has afcertained 
the effe^ of obliquity, and the importance of this de- 
termination. 

We have attempted this inveftigation in a very fimple- 
manner. We got fome magnets made, confifting of two 
baUs conneded by a flender rod. By a very particular 
mode of impregnationi we gave tbsjn a pretty good 
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auignttifin ; and thr fotte of etch pole {bcvicd to refide 
almoft ki the centre of the ball. This was cur obje^ 
lu giving them this (hape* . It reduced tlie esuunioation 
both of the attradii^e and of the dircdlve power to a 
very eafy compatation. The refult was, that the force 
of each pole varied in the ioverfe duplicate ratio of the 
diflatftre. The error of thui hypothefis in no cafe a- 
moupted to tV^ ^^ ^^^ whole. In computing for the 
phenomena of the direfbive power, the irregularitiea 
and deviations from this ratio were much (mailer. 

The previous knowledge of this fundUon would great- 
ly expedite and facilitate our farther inveftigation : but 
we muft content ourfelves with a very imperfcA ap- 
proximation, and witii arriving at t4ie defired determi- 
nation by degrees) and by a very circuitous route. 

^ It is a matter of experience, that when two magnets 
are taken, each of which is as nearly equal as poifible in 
the ilre!!gt,h of both poles, tlien, if they are placed with 
'their axes in one ftraight line, and the north pole of 
one fronting the fouth pole of the other, they attraft 
each other with a force which diminifhes as the diAance 
incrcHfcs; and this variation of force is regular, that 
is, without any fudden changes of intenficy, till it be- 
comes infenfible. Noinftance has occurred of its break- 
ing fuddeoly off when of any fcnfible force, but it ap- 
pears to diminifh continually like gravity. No ihftancc 
occurs in which attradlion is changed into repulfion. 

But it is, moreover, to be particularly remarked, 
that, hiving made this obfervation with the north pole 
of A fronting the fouth pole of B, if the experiment 
be repeated with the fouth pole of A fronting the 
north pole of B, the refults will be predfcly the fame. 
And, ladly, it is a matter of unexcepted experience, 
that the fenfibie adion of A on B, meafured by the 
force which is neceflary for preventing the farther ap- 
proach of B, is precifely equal to the a^ion of B on 
A. This is the cafe, however unequal the force of the 
two magnets may be ; that i^, although A may fup- 
port ten pounds of iron, and B only ten ounces. 

Now, the fimpUft view we can take of this experi- 
ment is, by fuppofing the whole adlion of one end or 
pole of a magnet to be exerted at one point of it. This 
will give us tour aflions of A on B, accompanied by 
as many equal and oppoTite a6iion6 of B on A. It is 
plain that we may content ourfelves with the invefliga- 
tion of one only of thcfe fets of adlions. 

What we obftrve is the excefs of the attradions 4of 
thc^ poles of A for the diiUmilar poles of B above the 
repullToos of the fame poles of A for tlie fimilar poles 
of B. At all diftances there is fuch an excefs. The 
fum of the attractions exceeds the fum of the i^pulirons 
competent to every dif^ance. 

Now this vnll really happen, if we fuppofe that 
the poles of a magnet are of equal ftrength, and that, 
however thefe different magnets differ in llrength, they 
have the fame law of diminution by an increafe of di» 
(Unce. The iirft circumilance is a very poiCble thing, 
and thelaft is demondrated by the obferved equality 
of adion and rea^ion. Every thing will now appear 
very plain, by reprefenting (as we did in ELSCTRiciTYy 
Suppu v^ 44, &c.) the intenlities of attradb'on and repul- 
fion by the ordinstes of a curve, of which the abfoiffse 
rcprefent the~ diftances of the tlBC\Xi9 poles. 

Therefere let A and B (fig. 2.} rcprefent the two 
nagnetSi pboed with their four poles S| Nj /| n^ in a 



(Irajghc line. In the ftraight line O q take Omi» O/, 
0/1,0^, refpedively equu to N /, N n, S /, S « ; and ^ 
let MPNQ^be a curve line, having Oq for its axis.and 
alTymptote ; and let the curve, in every part, ba con* 
vex towards its axis. I'hen draw the ordinates m M^ 
/ P, « N, 7 Q^, to the curve. Thefe ordinates will rc- 
prefent the intenfities of the forces exerted between the 
poles of the iriagnets, in fuch a manner as to RiUil aQ the 
conditions tliat are really obftrved : For m M rcprc- 
fents the att ration of the north pole N of the magn^ety 
A for the fouth pole ^ of the magnet B ; / P reprc- 
fents the repulfion of N for n ; n N rcpnefents the re« 
puldon of S for / ; and q Q^reprefents the attra6lion 
of S for ». The diftance between m and 0» or between 
p and. q^ is equal to the length of the m^net A^ and 
m/, or n ^, is equal to that of B. M m, F^, and N n^. 
(Sq^ are pairs of equidiftant-ordinates. It furely re- 
quires only the iafpeclioa of the figure to fee tliali in 
whatever fitaation along the axis we place thofe paira 
of equidiflant ordinates, the fum of M m and Q^^ will 
dways exceed the fum of P^ and N i» $ thaft is, the fun\ 
of the attra^ions will always exceed that of the repuT'* 
fions. This will not be the cafe if dbe curve, whofe or- 
dinates are proportionaL to the forces, have a point 7L 
of contrary flexure, as is reppefented by the dotted 
curve P'ZQ^ For this curve, having Oq for its afi- 
fymptote (in order to correipond with forces which di* 
minilh continually by an increafe of diitancct hut do not 
abruptly ceafe) muft. have its convexity turned tovrard 
this affympcote in the remote parts. But there will be 
an arch MI^Z between Z and O, whk:h is concave to- 
ward the affyroptote. In which caTe^ it is poBblt that 
M m -I*- Q q ihall be lefs than P^ •f* N n ; and then^ 
the rcpulfions will exceed the attra£tions ; which is con» 
trary to the whole train of obfervation. 

It may be thought, that if the repulfion exerted be* 
tweep two particles be always Icfs than the attra£^ion 
at the fame dif^ance, the phenomena will be accounted 
for, although the law of aAfon be not reprtfented by 
fuch a curve as has been affumed. Undoubtedly they 
will, while the diffimilar poles front each other. But 
the refults of fuch a fuppofition will not agree with the 
phenomena while the fimilar poles front each other t. 
For it is an uncontradided fa«^, that when two fine 
hard magnets, whofe poles are nearly or exaftiy of e- 
qual vigour, have their fimilnr poles fronting each other, 
tlie repulfions fall very little fhort of the aitradions 
at the fame diftances when their poficion is changed :-. 
When the diilances are confiderable, icarctrly any differ* 
cnce can be obferved in the beginning of the experiment* 
The differences, alfo, which are. obferved at fmaller di- 
ftances, are obferved to augment by continuing the 
magnets in their places without changing their diftan- 
ces ; and therefore feem to arife from fome change 
produced by each on the magnetifm of the other. 
Andy accordingly, if we invert one of the magnets, we 
(hall find that the attradioas have been diminifhed as 
much as the repulfions. Now, the confequences of 
magnetic repulfion, being always weaker than attraction,, 
would be the reverfe of this. The differences would 
appear moft remarkable in the greater diftances, and 
magneta might be found which repel at fnnll dilhinces,. 
and attraft at greater diftances ; which is contrary to 
all obfervation. 

From all this it foOaw»i with foflfcient evidenee tat 

OttS 
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onr prefcnt porpofe, tbtt the funAion of the diflance dtate ones, m + q in greater than / + «. Alfo* the 

which exprefles the law of magnetic a^ioo muft be re- differcDce between the pair nearcft to O exceeds the dif- 

prefented by the ord mates of a curve of the hyperbolic ference between the remote pair, 
kindy referred to its afTymptotc as an axis ; and therefore Now, conceiving thefe ordinates to reprefent the mu* 

always convex towaid this axis. We think it alfo fiif- tual ad^ions of the magnetic poles, we fee thn their 

ficiently clear, that the confequences which we have de- tendency to or from each other, or their fenfible nttrac- 

duced from the fimple fuppofitioii of four ading points, tJoBs or repuUions, are exprcffcd by w"4-V — "^^ ? 

mRead of the combined adion of every particle, may be that is, by the excefs of the fum of the taions of the 

adopted with fafcty. For they would be juft, if there neareft and rooft remote poles above the fum of the ac- 

were only thofe four paitides ; they would be jua with tions of the intermediate diftant poles. It wiU alfo be 

refpea to another four pardcles— therefore they would frequently convenient toconfider this tendency as repre- 

bejuft when thefe are joined 5 and fo on of any number. f^„^^^ ^ ^;—^ _ -^^ZT^ . that is, by the excefs of 

Therefore the curve, whofe ordmates exprcfs the mean the difference of^the adions of the nearea pole of A on 

aa.on of each pole, as ,f exerted by its centre of effort. ^^^ ^^^ j^^ ^^ g ^^^^^ ^^^ difference of the adionii 

wiU ^vc the fame general form : It will be convex ^£ j^ remote-pole on the fame poles of B. 
toward us affymptotic axis. . ^^ ^. ^ Let us now confider fomc of the chief modifications 

It will greatly aid our conception* of the combined ^p ^hefe adions. ,. 

adions of the-four magnetic poles, if we notice fome of , l^^ the diflimiUr poks front each other. It isE.pIan*- 

. the pnmary properties of a curve df this kind, limited pj^j^ ^^at m + q reprefent attraaion., and that p + „tiuuof tte 

by no other condition. r^r^r^f^nt r^miirmn. Alfn « _l- ., ;• rr«.:.r*,. *!,,« A -L. - "bfc'vedaC 

t:onablcin-in B, D, E, F, andjom £F. Draw the ordinates E * ,, ^. . ,r r •ju . «agDeo» 

fe?^c« F/,andBD^ (cutting EF in C). Draw P « parallel attradionjirdfo reprefen^t^^ 

from the 40 the axis, cutting E e in '. Draw alfo Qi parallel to ^^^^ m + y— / + «u evidently equal to M /, or 
phenome- ^|,^ ^;^^^ ^rutting F/in ^. Alfo drawFttL parallel ^^ ^''*^« ^ 0, or to twice BD, or to four times CD. 
to the axis, and ?ot parallel to ON ; and draw PL I, '^^'^ *^»«>" ^'^^ ^ increafed, 
and P e x, cutting M m in /and *. »• ^Y »ncrcafing the arfcngth of either ef the mag- 
Let each ordinate be reprefented by the letter at iu "«^«- '^^^^ *^'<>" ^^ ^^« magneu is the combined ac- 
interfeaion with the axis. Thus, the ordinates Urn ^^" ^^ ^^^ a^'"g particle of the one on each aftrng 
and O q may be reprefented by m and 7, &c. particle of the other ; and it is mutual. Therefore all 
Becaufc MP \% bifeaed in E, M / is doubk of E • ; ^^^ ordmates wiU increafe in the ratio of the arcngth of 
M i is double of EL ; M x is double of E e. Alfo, be- f *^^ m^net, and their fums and dlffeiences will increafe 
caofe P / is parallel to QN, and P « to O i, we hare *" ** ^*"*« '*^*^- 

y II = Nf. From thefe prtmilcs, it is eafy to perceive, _ «• % dimipKhing the diilance between the magnet*. 

, that ^^^ ^^* brings all the ordinates nearer to O, while their 

m + ^ diaanccs m/, fu^ nq, remain as before. In this cafe 

1. B 3 = ^ * a is plain, that M 11, the difference of Mm and P/, 

^ t „ will increafe faaer than /» or Ni, the difference be- 

2. D 5 = ° "^ « tween N n and Q_^. Therefore M / will increafe j that 

^ . is, the attraaion will increafe. 

a. BD =: '""^^' — P'^^ ^ 3. By increafing the length of A, while the diaance 

X 2 between them remains the fame. For Om remaining 

4. Mil =: m — - ^* the fame, as alfo mp and n 7, while « ^ is only removed 

, ^, ut S2 n — y. farther from m/, it is plain M« remains the fame, and 

6. M ^ = m^P ^-^ n-^q, that N / and / v are diminiihed ; therefore M /fflaft in- 

creafe, or the attraaion mua increafe. 

.4. By increafing the length of B, the diftance be- 
tween them remaining the fame. For this increafes mp 
and nq\ and confeqiiently increafes M u and t u. But 
M tt increafes more than / II ; and therefore M/ is in* 
creafed, and the attraaion or tendency is increafed. 

All thefe confequences of our original fuppofition, 
that the magnetic aaion may be reprefented by the or« 
^inates of a cirve every where co!\vex to an affymptotic 
axiA, are ariaiy conformable to obfervatton. j^ 

If we phce the magnets with their fimilar poles An I of 
* i2.CH = ^ +^ — " + y i fronting each. other, it is evident that the ordinates their repol. 

4 which expreffcd attraaions in the former cafe, will now'*®*'*' 

Thefe combinations will fugg^a to tliC attentive read- exprefs repuliions ; and that the forces with which the 
er the explanation of many modifications of the combi- magnets now repel each other, are equal to thofe with 
ned aaion of the four poles of two magnets. They which they attraacd when at the fame diaances. When 
su-e all comprehended in one propofition, which it will, the experiments are made with good loadftones, or very 
be convenient to render fanuliar to the thou;.^,ht ; name* fine magnets, tempered extremely hard, and having the 
ly, if two pairs of equtdiaant ordinates be taken, the energy of their poles fenlibly refiding ia a fmaU fpacc 
fixm of the twO; extremes exceeds that of the interrac- very near the extreoiitiesi the refults are alfo very near- 
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ly conformable to this mstheTnatical theory ; but there 
]8 gent' ally a weaker a£lion. The magnets feldom re- 
pel as Rrongly as they attra^ at the fame diflance ; at 
lead when thcfe dil^ances are fmall. If one or both of 
the ma^rnsfts is foft, or tf one of them be much more 
vigorous than the other, there arc obferved much 
gTcatcr deviations from this theory The repuKions are 
confuhrably weaker than the attra6tion6 at the fame dU 
Ranee, and the law of variation becomes extremely dif-^ 
ferent. When placed at very con fide rable diftanceSy 
tbey repel. As the magnet B is brought nearer to A, 
the repulfion increafcs, agreeably to the theory, but not 
fo faft. Bringing them ftill nearer, the repulfion ceafes 
to increafe, then gradually diminifhes, and frequently 
vaniihcs altogether, before the magnets are in conta6l ; 
and when brought ftill nearer^ it is changed into at- 
tra^ion. 
Seemincr But more careful obfervation fliews, that this ano- 
ezcepcions maly does not invalidate the theory. It is*f<;und that 
•bviated. the vigour of the magnets is permanently changed by 
this procefa. The magnets a& on each other in fuch 
a way as to weaken each other's magnetifm. Nay, it 
freouently happens, that the weaker or the fofter of the 
two has had its magnetifm changed, and that the pole 
neareft to the other has changed its nature. While 
they are lying in conta^, or at uich a diftanoe that they 
attra^, although their fimilar poles front each other, it 
is found that the pole of one of them is really changed; 
although it may fomctimes recover its former fpecies 
again, but never fo vigoroufly as when the other mag^ 
net IS removed. In (hort, it is obferved, that the mag- 
netifm is dtminifhed in all experiments in which the 
magnets repel each other, and that it is improved in all 
experiments in which they attradb. 

We have hitherto fuppofed the magnets placed with 
their axes in oae ftraight line. Tf they are difierently 
placed, we cannot afcercain by this Gngle circumilance 
of the law of magnetic a^ion, whether ihey will attia^ 
or repel ^w€ mu(V know fomev/liat more of the varia- 
tion of force by a change of dilUnce. 
DtRKcTivt I^ the magnet B be noc at liberty to approach to- 
rnwEv ex- ward A, or recede from it, but be (b fupported at its 
pUocd. centre B that it can turn round it, it is very plain that 
k will retain, the pofition in which it is drawn in the fi- 
gure. For its fouth pole / being' more attracted by N. 
than it is repelled by S, is, on the whole, attradied by 
the magnet A ; and, by this attrad^ion, it would vibrate 
Uke a pendulum that is fupported at the centre B. In 
like manner, its north pole n is more repelled by N 
than It is attraded by S, and is, on the whole, repel- 
kd. The part B n would therefore alfo vibrate like a 
pecdulum round B. Thus each half of it is t>rged into 
the very pofition which it now has ; and if this pofition 
be deranged a little, the attradlion of j B toward A, 
and the repulfion of n B from it, would impel it toward 
the pofition j B n. 

This will be very evident, if we put the magnet B \^ 
to the portion j'B/i', at right angles to the line AB.~ 
The pole s and the pole 1/ are urged in oppofite, and. 
therefore confpiring, diredions with equal torces^ very 
nearly at right angles to n /', if the magnet B be fmall. 
In any oblique pofition, the forces will be fomewhat 
unequpl, and account mufl be had of the obliquity of 
the ft^ion, in order to know the precifc rotative mo- 
mentum of the aQloos. 
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Dr Gilbert has given to this modification of the ac- 
tion of A on B, the name of vis disponens; which we 
may tranflate by directive power or force. Alfo, 
that modification of the tendency of \\ to or from A is 
called by him the verticitas of B. We might call 
it the VERTiciTY of B ; but we think 'that the name 
POLARITY is fufficiently expreflive of the phenomenon; 
and as it has come into general ufe, we fhall abide by it. jiji 

It is not fo eafy to give a general, and at the fame time Its iiiiafnro» 
precife, meafure of the dire^ive power of A and poIa< 
rity of B. The magnet B mu(i be confidered as a }evcr; 
and then the force tending to bring it into its ultimate 
pofition n s depends both on the dillance of its poles 
from N and S, and alfo on the angle which the axis of 
B makes with the line AB. When the axis of B co- 
incides with AB, the force afting on its poles, tending 
to keep them in that fituation, is evidently m -f-/-^ 

II 4* 7* ^^^ therefore may be reprefented by M / (in 
fig. 2.), or by twice EL, or by four times CH. If B 
has the pofition n'B/, perpendicular to AB, .let the or- 
diiiates £ e and F/ cut the curve ot 1 and K ; and 
draw KL parallel to* the axis (our figure caufes this line 
almoll to coincide with QL, and in all important cafea 
it will be nearly the fame). In this cafe IL will ex- 
prefs one half of this force. Either of thefe eflimationv 
of this modification of the mutual adion of the mag- 
nets, will be fufficiect for the objects we have in view. . j. 

The directive power of A, and the polarity of B, ar^Howin- 
increaledy crealBd and* 

1. By increafing the ftrength of one or both of tho^"*""^^^ 
magnets. This is evident, 

2. By diminifhing the diilance of the magnets. For 
this, by increafing the fum of M m and P/ more thaft 
the fum of N n and Q_7> muft increafe EL or M /. 

3. By increafing the length of A. For this, by re- 
moving n and q farther from m and /, muii deprefs the 
points I^ and /, and increafe EL, or iL» or M /. 

4. I3y dtminifhing the length of B» while the diftance 
Nx betw^n the magnets remains the fame. For thisf 
by bringing /.and q nearer to m and n, mufl increafe 
M OT -h Fj?' more th?.n N/i -f- O 7. Or, by bringing 
£ e and F/ nearer to M /» andN «» it mull increafe "1 
EL and M /. 

Ifthe dfHance N/i between the pole of A* and the 
remote pole of B remain the fame, the dire6liwe force of 

A, and polarity of B, are diminifhed by diminifhing 
the length of B, as is eafily feen from what has been 
jufl now faid. It is alfo dimtnifhed, biit in a very fmall 
degree, by diminifhing the length of Bj when the di- ' 
fiance between the centre* of A and Kremain the fame. 

For, in ihis cafe,- the ordinates I e and K/ retain theiF 
placed ; but the points m and p, approach to e ; and this 
brings the interfe<ftion E. of the ordinate and chord 
nearer to I^ and diminilhes EL, becaufe the point L is 
not fo much deprcffcd by the approach' of F to K as li 
is deprefTt'd. 

But in all cafes, the ratio of the dfrcfttve power ofcircum- 
A ta its attpadlive force, or- of the polarity of B to itsilaiKes ar-. 
tendency to A, is increafcd by dimtnilhing the length of^^^**''' ^'■'^ 

B. For it is plain, that by diminifhing m/ and riq, while f'f ;rcT." 
l.e and K/ keep their places, the point is raifcd, and native and 
the point L is deprefled ; and therefore tho ratio of^edivc 
EL to E 0, or of M / 10 M /, is Increjiftd. We even P^^^*-*^^ 
fee that, by diminlfliing- the length of B cqntiiwalJy 

and. 
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and witihoat end* the ratio of M / to M / may be made 
to exceed any ratio that can be affigned. 

Now, (face diminifliing the length of B increafes the 
ratio of the directive power of A to ttt attra6i:iTe power, 
tphlle iDcreafing the length of A mcreafes both, and alfo 
iticreafes the ratio of £L to £ o (as is very eaGly feen), 
and lincc this increafe may be as great as we {deafe, it 
nccefTarity follows, that if the fame very fmall magnet B 
be placed at fuch di ftances from a large and ftrong mag- 
net A, and from a fmaller and lefs yigorous one C, as 
to have equal polarities to both, its tendency to A will 
be lefs than its tendency to C. It may 'even be lefs in 
any ratio we pleafe^ by fufficiently diminifhing the 
length of B. 

Dr Gilbert cbfervcd this ; and he exprelTes his obfer- 
f«tion by faying, that the directive power ei tends to 
^greater didances than the attra^ing power. We mutt 
juft cynclude, that the laft becomes infenfilk at fmailer 
diflances than the fir(L This will be found a very im* 
portant obfervatioa. It may be of uie to keep in mind, 
that the dire^ve power of a magnet A on another mag 



tan« 



And this will alfo obtain ]f the magnetfl differ i8b hi 
ftreiigth. For, to have equal polarities, B muil be fUtt 
farther from the great and powerful magnet. 

For an thefe realbns, a large and powerful magnet 
may exert a ftrong direftive power, while its attractive 
power is infeniible. ^ 

We have hitherto fuppofed the magnet B to be pla-pg^uija 
ccd in the diredion of the axis of A, and only at li-cieiofob- 
berty to turn round its centre B. But let its centre H*l^*^ P®^ 
be placed on the centre of A, as in fig. 3. it maft[JJ°*°^ 
evidently take a pofitioc which may be called fubcon „^t,,^^* 
tiaiy to that of A, the north pole of B turning toward 
the fouth pole of A, and its fouth pole turning toward 
the north pole of A. 

The fame thin^ muft happen when the centie of B 
is placed in B, any where in the line A E perpendicular 
to NS. S attrads n with a force n b^ while N repeh 
II with a force n 0, fomewhat fmaller than n 6. Thefe 
two compofe the force n d. In like manner, the two 
forces le and //, exerted by N and S on the pole /, 
compofe Che force / q. Now if the axis of the magnet 



net B, is the difference of the funu of the a6iions of B be parallel to NS, but the poles in a contrary pofi 
each pole of A on both poles of B ; and the anra£^tve tion, and if each magnet be equally vigorous in both 
power of A for another magnet B9 is the difference of poles, the magnet B will retain this polition ; becaufe 
the differences of thefe actions. 

It may be alfo remarked juft now, that the directive 
force of A always exceeda its attra^^ve fonce by the 
^nantity 2 (/ •*«- q). For their difCcrenoc may be ex- 
preffed by / /, which is equal to twice L. Now 4i m 
cqu«d to P/, ox tap \ and ■ L is eqnai to P/ — F/, 
or to P/ — Qjr — Ff, or to P/— Qj — 0*. There- 
fore L =: P/ — Qj, tad ti s= a (P/ — Q^), = 

by irifpei^ing this figure with attention, we obtain 
indications of n^aoy intcrefting particnlara. If the 
lengths of the magnets A and B are the fame, the point 
n in the axis of the curve will coincide with p. Aa the 
length of A increases, the part iv ^ is removed farther 
from the part mp» The line P / becomes Ifffs inclined 
to tlie axis, and ts ultimately parallel to it, when n is 
infinitely remote! At this time L falls on ^ ; fo that 
the ultimate ratio of the attradion to the polarity is 
that uf £ f to £ ^, when the magnet A is infinitely 
lung. It is then the ratio of the difference of the ac- 
tions of the neareil pole of A on the two poles of \\ to 
the ium of thefe ad ions. Hence it follows, that when 
A is very great and B very fmall, the polarity of B is 
vditly greater than its tendency to A. It may have a 
g at ];olarity when its tendency is infenfible. 

The ratio of the polarity to the attrafiion alfo in- 
creafes by increafing the didance of the magnets while 
their dimenfions continue the fame. This will appear, 
by remarking that the chords MP and NQ^muft inter* 
fe^ in fome point «/ ; and that when the four points m, 
p^ n, and ^, move off from O, keeping the fame di- 
ftances from each other, £ will diminifh faffer than 
£L, and the ratio of £L to £0 will continually in- 
creafe. 

Therefore when a fmall magnet B is placed at fuch 



the forces m b and / e are equal, aa alfo the forces n c 
tnd j/. Thefe mud compofe two fonces ir^and/79 
which are equal, and equally inclined to n / ; aiKl they 
will therefore be in equilibrto on this lever. 

Lee us now place the centre of the fmal nMignet La 
C, neither in the axis of the other, nor in the perpen- 
dicular A£. I^et its north pole n point toward the 
centre of A. It cannot remain in this pofition ; for N 
repels » with a force n r, while S attra^s it with a force 
ni (fmaller than nc^ becaufe the diffance is greater). 
Thefe two compofe a force n d confiderably different 
from the diredlion c n of its axia. In like n^imer, the 
fouth pole / of the fmall magnet is adled on by two 
forces / e and i/» exerted by the two poles of A, which 
compofe a force s q nearly equal and parallel to n 1/, but 
in a nearly oppofite dire^ion. It is plain that thefe 
forces muft turn the fmall magnet round its centre C* 
and that it cannot reft but in a pofition nearly parallel 
to ff ^ or sf. Its pofition is better reprefentcd by fig. 
4. with its fouth pole turned toward the Jiorth pole of 
the other magnet, and its north pole in the oppofite di- 
redlion. * 

What the precife pofition will be, depends on that 
function of the diftance which is always proportional 
to the intenfity of the a£):ion ; on the force of each of 
the poles of /i, and on the length of the magnet B. 
Nay, even when we know this fun6iion, the problem is 
ftill very intricate. 

There are methods by which we may approximate *7 
to the function with fnccefs. If the magnet B be in-ac<mSinei 
definitely 'fmall, fo that we may confider the anions on near mea. 
its two poles as equal, the inveliigation is greatly fiinpli-fur« of the 
ficd. For, in this cafe, each pole of the fmall magnet *?^ •^ "' 
B (fig. 5j) may be conceived as coinciding with its 
centre. Then, drawing NB, SB, and taking B 3 to* 



a diftance from a great magnet A, and from a fmaller ward N, to reprefent the force witli which N attrada 

one C, as to have equal polarity to both, its tendency to the fouth pole of B, and taking B r, in SB produced, 

C will exceed its tendency to A. For the polarities to reprefent the force with which S repels the fame 

being equal, it muft be farther from the great magnet ; pole, the compound force a^ing on this pole is B </, the 

in which cafe the ratio of its polarity to its attraftion 13 diagonal of a parallelogram Bb, dc. In like manner, 

increafed. we muft take he, in N ^ produced, and eqnal to B b, 

ta 
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Ho reprt ftf nt tKe repulfion of N for the north pole of 
£, tnd B/ equal io Be, to repre(ent the attradion of 
S for this pole. The compound force will be B^^y 
eqyal and oppofite to B </. It follows evidently from 
this invelUgation, that the fmall miignet will not reft in 
any poGtioB but tig. In this fiippofuiony therefore, of 
esLtreme niinutenefs of the magnet B, one of the paral- 
hrlograms is fufficient. We may farther remark, that 
we have this approximation fecure againft any error 
arifing from tlie fuppofition that all the adion of each 
pole of B is exerted by one point. Although we fup- 
pofe it diffufed over a confidcrable portion of the mag- 
net, ftill the extreme nunatenefs of the whole makes the 
a<^ioD, even on its extreme points, very nearly equal. 
Hence may be derived a cf>nftru£bon for afcertaining 
- *^ the pofition of the needle, when the fundion m of tlw 
tion illvcf- ^*^*"^^ ^* given, or for diicovering this fun^on by ob- 
tigafed— ftrvation of the pofition of the needle. 
MAr.NE. Let NS (fig. $. n° 2.) meet the dtre^ton of the 
TiccuavE needle in K. Make BG = BN, and draw NF, GE, 
mit perpendicubr to BK. It is evident that B ^ is to 
B r, or ^i/, a4 the fine of the angle HBB to the fine of 
KBN. Therefore, becaufe BG and BN are equal, we 
havcB^: B^ssGE : NF. 

Therefore. GE : NF = DS« : BN« 
But 8H:GE=BS : BN 

Therefore SH : NF =: BS'»+* : BN'»+' 
And SK : NK =r BS'"+' : BN«+' 

If magnetic afiion be tnverfely as the diftance, we 
have SK : NK s BS* : BN*, and B is in the circum- 
ference of a circle which paffes through S and N, and 
has BK for a tangent, as is plain by elementary geo- 
metry. If the aSion be inverfely as the fquare of the 
dlitance, we have SK : NK 3 BS^ : BN\ and B is in 
the circumference of a curve of more difficult tnveftig^« 
tion. But, as in the circle, the fum of the angles BSN 
and BNS is a conftant angle ; fo, to this curve, the fum 
of the cofmes of thofe angles is a conftant qnantity. 
This fuggefts a very fimple conftra£lion of the curve. 
Let it pais through the point T of the line AT, drawn 
from the centre of the magnet, perpendicular to its 
axis. Defcribc the femicirck SPQN, cutting ST and 
N r in P and Q. Then, in order to find the point 
wliere any line SB cats the curve, let it cut the femi* 
circle in /, and apply the line N 7 = SP + NQ^ S^, 
and produce it till it meet the line SB in B, which is a 
point in the curve ; for it is evident that Sp and N f 
are the coftnes of BSN and BNS. We hope to give, 
by the help of a learned friend, the complete conftruc- 
tion of curves for every value of m, in an Appendix to 
this article. It will form a new and curious clafs, ar« 
ranged by the fun^one of the angles at N and S. 

But^ in the mean time, we have determined the pofi- 
tion of an indefinitely fmall needle, in rerpe6l of a mag- 
net of which we may conceive the polar a^ivity con* 
centrated in two points ; and we may, on the other 
hand, make ufe of the obferved poiitions of fuch a needle 
and magnet for di(bovering the value of m. For, fince 
SK SB^-1-' . . , . , Log. S K ; NK 

NK=NB^* *' '» plain that m rr^^^ ^^ : NB7'- 

Thus, in an obfervation which the writer of this article 
made on a very fmall needle, and a magnet having glo- 
bular poles, and B^ inches between their centres, he 
found SB = sh NB = |, SK =: 1 1,49, and NK = 3,37. 
This gives m ss 1,97, which differa from 2 only y'^th 
SvFPL. Vol. XL Part I. 
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part. Finding it fo Tery near die inreift dtrpUcate n* 
tio of the diftance, a circle VUZ was defcribed, the 
circumference of which is the locus of SB : BN s 8 i 
5)333' When the centre of the needle was placed any- 
wliere in the circumference of this circle, it fcarcely de- 
viated from the point K, except whea fo &r removed 
from the magnet that its natural polarity prevailed over 
the diredive power of the magnet, or fo near its middle 
that the adtion of the cylindrical pare became very fca« 
fiUe. 

ft 18 plain that the length of the needle muft occa* 
ftoa fome deviation from the magnetic direAion, by de« 
ftroying the perfe6b equality of iSLiotk on its two poles* 
He therefore employed three needles of 4, -f> 9nd 7^ of 
an inch in h*ngth ; and by noticing the differences of 
dire£kion, he inferred wiiat would be the diredion, if 
the forces on each pole were precifely equal. He had 
the pleafure of feeing that the deviation from the in* 
verfe duplicate ratio of the diftances was fcarcely per* 
ceptible. 

Mr Laml>ett'8 experiments on the direAive power 
of the magnet, narrated in his fecond difTertation iu the 
2 2d volume of the Memoirs of the Academy of Berlin, 
are the moft valuable of all that are on record ; and tlie 
ingenious addrefs with which they are conduced, and 
the inferences are drawn, would have done credit to 
Newton himfelf. We carneftly recommend the carefut 
perufal of that EflTay, as the moft inftru6tive of any that 
we have read. The writei' of this found himfelf obli- 
ged to repeat all his former experiments, mentioned 
above, in Mr I^smbert's manner, and with his precau* 
tion of keeping the needle in its natural pofition j a cir- 
cumftance to which he had not fufficiently attended be* 
fore. The new rcfults were ftill more conformable t0 
his conjedure as to the law of variation. Mr Lambert 
clofes his difTertation with an hypothefis, ** that the 
force of each tranfverfe element of a ntagnet is as its 
diftance from the centre, and its a^ion on a particle of 
another magnet is inverfely as the fquare of the di- 
ftance." On this fuppofltion, he calculates the pofi- 
tion of a very fmall needle, and draws three of the curves 
to which it (hould be the tangent. Thefe are very ex- 
aAly coincident with fome that he obfer^d. We tried 
this with feveral magnecic bars, and found it very con- 
formable to obfervation in fome magnets; but deviating 
fo far in the cafe of other magnets, that we are convin- 
ced that there is no rule for ttie force of each tranfverfe 
element of a magnet, and that the magnetifm is differ- 
ently difpofed in different magnets. It was chiefly this 
which induced us to form the magnets employed in this 
refearch of two balls united by a flender rod. I^ich- 
tenberg, in his notes on Erzleben^s Natural Philofophy, 
fays, that there is a MS. of the celebrated Tobias 
Mayer in the library of the Academy of Gottingen, in * 
which he affumes the hypothefis above-mentioned, and 
^YC9 a conftrudion of the magnetic curves founded ort 
it, making them a kind of catenaria. The interior 
curves do indeed refemble the catenaria, but the exte- 
rior are totally unlike. But there is no occafion for 
much argument to convince us, that the firft part of 
this hypothefis is not only gratuitous, but unwarranted 
by any general phenomena. We know that a magne- 
tical bar may have its magnetifm very differently difpo- 
fed ; for it may have more than two poles, and the in- 
termediate poles canned have this difpofition of the mag* 

Q_ netilffl* 
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iKttfffl. Soch a difpofition is perhaps poffible ; bat it 

by no means general, or even freqoent. We are dif- 

pofed to think, that permanent magnetifm muft have 

its inteniity diminifhing in the very extremity of the 

bar. The reader may gucfs at our reafons from what 

is iaid in Electricity, Si^L n^ 222. 

s9 The following very curious and inftru6^i?e phenome* 

PftiMAtT QQn was the firft thing which greatly excited the curi- 

and ttco N- ^g ^£ ^^ writer of this article* and lonsf puzzled him 

9AKT, or.-'.. T»jv »• J ^ 1* 

•iMPLt to explain it. Indeed it was his endeavours to explain 
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and COM. it which gradually opened up to htm^ the theory ot the 
mutual adtion of magnets contained in thefe paragraphs* 
and firil gave him occafion to admire the fagpcity of 
Dr Gilbeit> and to fee the conne^ing principle of the 
vafl variety of obfervations and experiments which that 
philofophcr had made. It feems owing tn the want of 
this conncdling principle, that a boolc fo rich in fadks 
ihould be fo little read, and that fo many of Dr Gilbert's 
obfervations have been publifhed by others as new dif- 
•ovefies. 

Amufing liimfelf in the fummer 1 758 with magnetic 
experiments, two large and ftrong magnets A and B 
(6g. 6.), were pbccd with their diifimilar poles front- 
ing each other, and about three inches apart. A fmall 
needle, fupported on a point, was placed between them at 
D, and it arranged itfelf in the fame manner as the great, 
magnets; Happening to fet it off to a good diftance 
on the table, as at F, he was furprifed to fee it imme- 
diately turn round on its pivot^ and arrange itfelf near- 
ly in the oppofiie dircAion. Bringing it back to D 
Tcftored it to its former pofition. Carrying it gradu- 
ally out along DF, perpendicular to NS, he obferved 
it to become fcnfibly moie feeble, vibrating more flow- 
ly ; and when in a certain point £, it had no polarity 
whatever towards A and B, but reuined any pofition 
that was given it. Cairying it farther out, it again ac- 
quired polarity to A and B, but in the oppofite direc- 
tion ; for it now arranged it (elf in a pofition that was 
parallel to NS, but its noith pole was next to N, and 
Its fouth pole to 8. ^ 

This fmgular appearance naturally excited his atten- 
tion. The line on which the magnets A and B were 
placed had been marked on the table, as alfo the line 
DF perpendicular to the former. ThCspoint £ ua» 
DOW marked as an important one. The experiments 
were interrupted by a friend coming in, to whom fuch 
things were no entertainment. Nexc day, wi(hing to 
repeat them to fome friends^ the magnets A and B 
were again laid on the line on which they had been pla- 
ced the day before, and the needle was placed at £» 
expeding it to be neutral. But .it was found to have 
a confiderable verticity, turning its north pole toward 
the magnet B ; and i t required to be taken farther out> 
toward F, before it became neutral. While (landing 
there, fomething chanced to joggle the magnets A and 
B, and they inftantly rufhed together. At the fame in- 
ilant, the little magnet or needle turned itfelf briikly, 
^nd arranged itfelf, as it had done the day before, at F, 
quivering very briikly, and thus (hewing great verticity. 
I'his naturally furprifed the beholders ; and we now 
found that, by gradually withdrawing the magnets A 
and B from each other, the needle became weaker — 
then became neutral — and then turned round on its pi- 
vot, and took the contrary pofition. It was very amu- 
iing to obfeive how the fimply feparating the magnet« A 



and B, or bringing them together, made the nerUe aC-^ 
fume fuch a variety of pofidons and , degrees of vivacity 
* in each. 

The needle was now put in various (ituations, in re< 
fpe£t to the two great magnets ; namely, off at a fide, 
and not in the perpendicular DF. In thefe fituations^. 
it took an inconceivable variety of pofitions, which could 
not be reduced to any rule ; and in mod of them, it re- 
quired only a motion of one of the great magnets for an 
inch or two, to make the needle turn briikly round on- 
its pivot, and affu'me a pofition nearly opposite to what 
it had before. 

But all this was very puzzling, and it was not till af» 
ter feveral months, that the writer of this at tide, ha- 
ving conceived the notion of the magnetic curves, waa 
in a condition to explain the phenomena. With thir 
a(fi{lance, however, they are very clear, and very ra- 
ft ru6tive 

Nothing hinders us from fuppofing the magnets A 
and B perfe<5tly equal in every rcfpe£l. Let iN'HM, 
N£L, be two magnetic curves belongring to A ; that 
ib, fuch that the needle arranges itfelf along the tangent 
of the curve. - Then the magnet B has two curves^ 
SGK» S£I, petfe^y equal, and (imilar to the other 
two. Let the curves NHM and SGK bterfeA in C 
and F. Let the curves NCL and S£I touch each 
other in £L 

The needle being placed at C, would arrange itfelf 
in the tangent of the curve KGS, by the aiftion of B 
alone, having its north pole turned toward the fouth 
pole S of B. But, by the adion of A alone, it would 
be a tangent to the curve NHM, having its north pole 
turned away from N. Therefore, by the combined ac- 
tion of both magrnets, it will take neither of thefe pofi* 
ttons, but an intermediate one, nearly bifeding the 
angle formed by the two curves, having its north pcle 
turned toward B. , 

But remove the needle to F. Then, by the aition 
of the magnet A, it would be a tangent to the curve 
FM, having its north pole toward M. By the a^ion 
of B, it would be a tangent to the curve -KFG, ha* 
ving its north pole in the anffle MFG, or turned to- 
ward A. By their joint adion, it takes a poittion 
nearly bife&ing the angle GFM, with its north pole 
toward A. 

Let the needle be 'placed in £. Then, by the ac* 
tion of the magnet A, it would be a tangent to the 
curve N£L, with its north pole pointing to F. But, 
by the afiion of B, it will be a tangent Co S £1, with 
its north pole pointing to D. Theie a6Uons being fup- 
poied equal and oppoiite, it will have bo verticity, or will- 
be neutral, and retain any pofition that is given to it. 

The curve S£I interie6ts the curve NHM in P and 
Q^ Tlie fame reafoning (hews, that when the needle 
is placed at P, it will arrange itfelf with its north pole 
on the angle SPH ; but, when taken to Q^, it will 
ftand with its north pole in the angle £QNI. 

From thefe fa^is and reafonings we mim infer, that, 
for every diftance of the magnets A and B, there will 
be a fcries of curves, to which the indefinitely fhort 
needle will always be a tangent. They wiU tife from 
the adjoining poles on botii fides, crofSng diagonal* 
ly the lozenges formed by the primary or simple 
curves, as in tig. 6. Thefe may be called compound 
or SECOND A&Y magnetic curves* Moreover; thefe fe* 
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cbndaiy conn wiH be of two kifidi, accordij^g as they 
pais through the firft or fvcond interfedtons of the pri- 
mary cur\'e8, and the needle will have oppofitt potitlona 
when placed on them. Thcfe two fets of curves will be 
^ Separated by a curve GEH, in the circumfereoce of 
•which the needle will be neutraL This curve paffea 
through the points where the primary cunres touch each 
' other. We may call this the iiw of netara/ity or inac- 

We now fee dtHinSdy the e({e6k of bringing the mag- 
nets A and B nearer together, or feparating them far- 
ther from each other. By bringing them nearer to 
each other, the point £« which is now a point of neu- 
trality, may be found in the /ecotki interfe^ion (fuch as 
F) of two magnetic curves, and the needle wiU take a 
fubcontrary pofition. By drawing them farther from 
each other, £ may be in che Jtrfi interfefbion of two 
magnetic curves, and the needle will t«ke a portion ii- 
milar to that of C. 

If the magnets A and D are not placed fo as to 
form a ftraight line with their four poles, but have their 
axes makiog an' angle with «ach other, the contad^s and 
interfedions of their attending curves may be very dif- 
icrent from tbofe now reprefented ; and the pofitions 
of the needle will diflfer accordingly. But It is plain, 
from what has been faid, that if we knew the law of 
a^iion, and conCequently the form of the primary ^ 
curves, we fhould always be able to fay what will be the 
pofition of the needle. Indeed, the confideration of 
the fimple curves, although it was the mean of fuggeft* 
ing to the writer of this article the explanation of thofe 
more 4X}mplicart.ed phenomena, is by no means neceffary 
for this purpofe. Having the law of magnetic adion, 
we mull know, each of the eight forces by which the 
needle ts affeded, both in re{jpe6k of direSion and in- 
tcnlity ; and are therefore able to afcertain the (ingle 
force arifmg from their coropofition. • 
Secondary When the fimilar poics of A and B are oppofed to 
cut*c. <il each other, itiseafy to fee, that the pofition of the 
repu^fion. ^^^^i^ ^^j^ ^^ extremely different from what we have 
been defcribing. When placed anywhere in the line 
DF, between two magnets, whofe north poles front 
each other in N and S, its north pole will always point 
away from the middle point D. There will be no neu- 
tral .point £U If the needle be placed at P or Q_, its 
north pole will be within the angle £PH, or FQI. 
This pofition of the magnets gives another fet of frcon- 
dary curves, which alfocrofs the primary curves, palling 
diagonally through the lozenges formed by their interfec* 
tion- Bqt it is the other diagonal of each losenge which 
is a chord to thofe fecondary curves. They will, there- 
fore, have a form totally different £rom the former fpecies. 
Remarks '^^^ coftfideration of this compounded magnetifm is 
€0 this in. important in the fcience, both for explaining complex 
teliigadoo. phenomena, and for advancing our knowledge of the 
great deiideratum, the law of magnetic action. It 
ferves this pnrpofe remarkably. By employing a very 
fmrall needle, the points of neutrality afcertain very near- 
ly where the magnetic carves have a common tangent, 
and fhews the pofition of this tangent. By piecing the 
two magnets fo as to form various angles with each 
other, we can, by means of thcfe neutral points, know 
the pofition of the tangent in every point o£ the curve, 
and thus can afcertain the form of the curve', and the 
law of action, with coniiderable accuracy. The wri- 



ter of this article took this method ; and the refult coo* 
firmed him in the opinion, that It was in the inverfe 
duplicate ratio of the diftances. The chief (perhaps 
the only ) grround of error feemed to be the difficulty of 
procuring large magnets, having the adion of each pole 
very much conccriCrated. Large magnets muft. be em- 
ployed. He attempted to make fuch, confifUng of 
two Ipherical balls, joined by a (lender rod. But he 
could not give a flrorig magnetifm to magnets of this 
form, and was forced to make uie of common bars, the 
poles of which are confiderably diifufed. This diffa- 
£un of the pole renders it very dtfBcnk to Mc€k with 
propriety the points from which the diiiances are to be 
eftimated, in the invefiigation of the r-elation between 
the forces and diftances. 

He tried another method for afcertain Ing this fo 
much defired law, which had alfo the fame refult. Ha« 
ving made a needle confifting of two balls joined by a 
flender rod, and having touched it with great carf , fo 
that the whole flrength of its poles feemed very little 
removed from the centres of the balls, he counted the 
number of horizontal vibrations which it made in a gi« 
ven time by the force of terreftrial magnetifm. He 
then placed it on the middle of a very fine and large 
magnet, placed with its poles in the magnetic meridian, 
the north pde pointing fouth. In this fi tuadon he 
counted the vibiations made in a given time. He then 
raifed it -up above the centre of the large magnet,, till 
the diftance of its poles from thofe of the great mag« 
net were changed in a certain proportion. In this fi- 
tuation its vibrations were again counted. It w^b tried- 
in the fame way in a third iituation, confiderably more 
remote from the great magnet. Then*, having made 
the proper redu^on of the forces correfponding to the 
obliquity of their adion, the force of the poles of the 
great magnet was computed from the number of vibra*. 
tions. To ftate here the circumftanc^s of the experi* 
ment, the neceffary redu^ions, and the whole compu«. 
tations, would occupy federal paged, and to an intelli- 
gent reader would anlWer little purpofe. Mr L.ambert'8 
excellent differtation in the 22d vol. of the Mem, de 
PjicacL ds Berlin^ will (hew the prplixity and intricacy 
of this inveiligation. Suffice it to fay, tltat thefe ex- 
periments were the mod confiftent with each other of 
any made by the writer of tlud article, with the view of 
afcertaining the law of magnetic tdtion ; and it is chief- 
ly from their refult that he thinks himfelf authorifcd to 
fay, with fome confidence, that it is inverfely as the 
fquare of the didance. Thefe experiments were firft 
made in a rough way in 1769 sod 1770. In (775^ 
obferving that Mr iEpinus feemed to think the a6lioa 
inverfely as the diftance (fee his Tmtam. *2 heor, E/cQn 
et Magn. f S®*' &c.)» tJiey were repeated with very 
great care ; and to thefe were added another fet of ex- 
periments, made with the fame' n.agnet and the lame 
needle, placed not above the magnet, but at one fide 
(but always in the line through ihecertre, perpendicu- 
lar to the axis, fo that the ad^ions of the two poles 
might be equal). This difpofition evidently fimplifiea 
the procefs txcecdingly. 'I'hc rtfult of the whole was 
ftill more fatisfad\ory. This conclufion is alio coiiiirm* 
ed by the experiments of Mr Coulomb in the Memoirs 
of the Academy of Sciences at Paris for 1786 and 
1787. It would fcem therefore to be pretty well clla- 
blifl[^ed. Another method, which feems fufceptible of 
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oonfideraUe accnncy, ft3l remaSni to be tried. It wiil 
be mentioned tn due time. 

Such then are the general lawa obferred in the mo- 
tual adion of magnets. We think it fcarcely neccflary 
to enter into a farther detail of their confequcncea, cor* 
refponding to the innumerable varieties of pofitions in 
which they may be placed with rcfpcft to each other. 
We are confident, that the fenBble a6iion8 will always 
be found agreeable to the legitimate confequences of 
the general propofitions which we have eftabliihed in 
the preceding paragraphs. We proceed thereibre to 
confider feme phyiical fads not yet taken notice of, 
which have great influence on ilie phenomena* and 
greatly afSft us in our endeavours to underfiand fome« 
thing of their remote caufe. 
Magnrtifm Magnctifm, in all its modifications of attra^^ton, re- 
M tempora* pulfion^ and dire£lion, is, in general, of a temporary or 
»TMdpc. pertfhing nature. The beft loadftones and magnets^ 
^' unlefs kept with care, and with attention to certaiv 
circumiftances, are obfervcd to dinrniifh in their power. 
Natural loadftones, and magnets made of iteel, temper^ 
ed as hard aa po£Bble, retain their virtue with gre a tcft 
obftinacy, and feldom lofe it altogether, unlefs tn fitm^ 
tions which our knowledge of magnetifm teaches ut to 
be unfiivourable to it« dnrabUtty. Magnets of temper- 
ed fteel, fuch as is ufed for watch-fprings, are mucK 
Sooner weakened, part with a greater proportnn of 
their force by fimple keeping, 2vA finally retain little 
er none. Soft fteel and iron lofe their roagnetifm al- 
mok as foon as its producing caufe is removed, and 
tannot be made to retain any fenfrble portion of it, unr- 
kfs their metallic flate fuffer fome change. 
y.Hnft by '* Nothing tends fo much to impair the power of » 
ini|>roper magnet as the keeping it in an improper pofition. If 
pofitioB. itg axis be placed in the magnetic dire€lion> but in a 
eontrary pofiticm, that is, with the north p<^ of it 
where the feuth pole tends to fettle, it will gn>\v weak- 
er from day to day ; and unlefs it be a natural load»» 
ftone, or be of hard tempered fteeK it vKitt, a&cr a» 
very long time, lofe its power altogether. 
ft. Bv heat ; 3* '^is difiipatioR of a ftrong magnetic power is 
effe«» of greatly promoted by heat. Even the heat of boAing 
thunder ,^,1^^ afficAs it fenGbly ; and if it be made red hot, it 
Bud clf«ii-,^ entirdy dcftroyed. This laft fad baa long been 
known. Dr Gilbert tried it with nmny ' degrees of 
violent heat, and fbunQ the confequences as now dated; 
but having no thermometers in that dawn of fcience, 
be could not hy any thing precife. He only obferve«» 
that it is defttoyed by a heat not fufficient co make it 
vifible in a dark room. Mr Canton found even boiltng 
water to weaken it ; but on coc^g again the greatefb 
part was recovered. 
9. By vio- 3. What is more remarkable, mag«eti£na is impaired 
knt treat- by any rough ulige. Dr Gilbert found, tbac a mag- 
net which he had iroptcgnated fery ftroiigly, was very 
much impaired by a iingle fall on the fioor ; and it haa 
been obferved fince his time, that falliag on fkoaes> or 
receiving any concuffion which caufes the magnet to- 
ring or founds hurts it much more than beating it with 
any thing foft and yielding. Grinding a natural load- 
Aone with coarfe powders, to bring it into (hape, weak- 
ens it much ; and loadflones ihoidd therefore be redu- 
ced into a (hape as little different from their natural 
form as pofBble ; and this fhould be done briikly, cut- 
ting them with the thin diika of the lapidary's wkccit 
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ciittmg off only what is neccflary for feavitig their mofk 
wBtvrc parts or ^poka as near their extremittea as we 



can. 
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All thefe caufes of the diminution of magnetifm arc 
more operative if the magnet be all the while in as im» 
proper pofition. 

4. LMjf magnetifm is im p aired and defboyed by 4. fif otka 
fdacing the magnet near another magnet, with dieir fi^oi^gneti. 
milar poles fronting each other. We hav« had occa-> 
fion to remark this already^ when mentionii^ the ex- 
periments made with nugneta in this pofition, for afoer* 
tainiog the general laws or vanatiooa of their repulfion. 
We there obferved, that magoeta £» fituatcd alwaya 
weakened each other, and that a powerful ma«iet often 
changed the fpecies- of the nearefk pole of one lefs 
powerfuL Tktt change is recovered, io part at leafl, 
wben it haa taken place in a loadftoae or a asagnet of 
hard fteel ; bat in Ijpring tempered fted the change is 
generally pennanent, and almofl to ihe full extent of 
kt concfition whik the magnets are togeti>cr. It is to 
be remarked, that this change is gradual i and is expc^ 
dited by any of the other caufes, particnlarly by heat 
or by knocking. .^ 

On the other hand, magnetifm is acquii||d by the MaguetiTot 
fame means, when fome other drcuaaftanoPare uu^^y^^ 
tended to. ^""«^' 

I. A bar of iron, whidi has long, flood in the mag- ,, £. g,,. 
netic direction, or nearly fo, vrtU gradually acquire net ictl po. 
magnetifm^ and the enda anil acquire the pc^arity cor- ^'"^'* 
refponding to their fitoation* In this eonntry, and the 
north of £urope, the old fpifldka of turret vaaes, old 
bars of windows, &c. aoquire a £nifibk magnetifm ; 
their lower extremity becoming a north pole, and the 
other end a foutb pok. Gtlbert fays, that this was 
firfl obferved in Maotoa, in the vane fpin<!9e of the Au- 
gnftine church — ** Ventj fltxa f fays he)^ de promftm^ et 
apoibecarlo cut Jan* cotK^fi^ atirahihiU ftrreM^.ramtnta^ vi 
ftrquttm infigmJ* The upper bar of a hand rail to a 
lUmr on the ooatk fide of the highefl part of the fteej^ 
of St Giles*^ church in Edinbu^ is very mag^.eCical ; 
and the upper end of it, where it is lodged in the flone, 
ia a vigorous footh pok. It is worth notice, that the 
parts of fuch old barsacqoirc the ftrooged magaetifRL 
when their metallic ftate is changed by expofure to the 
atr, becoming foliated and friable. It wotdd be worth 
whik to try, whether the sethiops martialia, produced 
by fteam in the txpenments fmr deeompofing water, 
wdl acquire magnetifm (luring its produ^ioa. The 
pipe and the wires, whkh are convened into the fbining 
atthiops, fhould be placed m the magnetic dtre^ion. 

a. If a baf of (leel be long hammered while lying in^, Dyhai> 
she magnetic donsfbon^ it acquires a fenfibk magnetifm m«nDg> 
(See Dr Gibert's pbee, reprc£rnting ablackfmtth ham- 
mering a bar of iion in the magnetic diredion}. The 
pomts of drills, efpeciaUy the great ones, vrhadiare 
luged by very great prefTure ; ;and broachea, worked* 
by a long leuer, £0 aa to cut die iron very fofl, acquire 
a fbong magnetifm, and the lower end always becomes 
the north pole {PbiL Tranf. xx. 417*) Even driving 
a hard fteel punch into a piece of iean, gtves it> magtic- 
tifin by a tingle blow. In (hort, any very violent fqueeze 
given to a piece of tempered fiael cenders it magnetic, 
and its polarity correfponda with ita pofition dunng the 
eiq>eriment. We can fcarcely take up a cutting or ho- 
ling tool in a foitk's fliop that ia not magnetiod. Even 

foft 
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foft ftcel andiroD acquire permanent roagnetirm m tbia heat makes iron unfufceptible of magnetifm wFuTe in 

way. Iron alfo acquires it by twiftiog and breaking, that ftate, it predtfpofes it for becoming magnetical* 

It is therefore dilHcuIt to procure pieces of iron or ileel When a bar of fteel was made to acquire raagnettfm by ' 

totally void of determinate and permanent magnetifm ; tempering it in the magnetical diredion, we found that 

and this frequently mars the experiments mentioned in the acquired magnetifm was much ftronger when the 

the firft paragraphs of this article. The way therefore bar was made firk of aU very hot, even althongh allow* 

to enfure fuccefs in theie experiments is to deprive the ed to Come to its moii magnetical date before quench^ 

rods of their accidental magnetifm, by fome of the me- ing, than if it had been heated only to that degree ; 

ihods mentioned a little ago. Let them be heated red nay, we always found it flronger when it was quenched 

hot, and allowed to cool while lying in a direction per- when x^^ hot* We offer no explanation at pre£ent ; 

pendicular to the magnetic direction (nearly £.N. £» our fole bufincfs jull now being to ftate fads, and to 

and W. S. W. ia this country). generalize thera^ in the hopes of finding fome faft which 

\ By heat- 3' ^" ^^^^ iaobferved to deftroy magnetifm, fo it ihallcontahi all the others. 

jDg; may alfo be employed to induce it on fubftaaces that 4. The roofl^ dillin^ acquifitions and changes of mag- 4. By ju»' 

are fufceptible of magnetifm. Dr Gilbert noakes this necifm are by juxtapofition toother magnets and to iron.^^P^f^ioD*- 

oblervation in many parts of his work. He fays, that As the magnetifm of a loadftone or magnet is weaken* 

the' ores of iron which are in that particular metallic ed by bringing its pole near the fxmilar pole of another 

ftatc which he confiders as moft fufceptible of magne- magnet, it is improved by bringing it near the other 

tifm, will acquire it by long continuance in a red heat^ pole \ and k is always improved by bringing it near any * 

if kid in tlie magnetic dire^on, and that their polarity piece of iron or foft fkeel* 

n conformable to theii pofitioti, that end of the roafii But this aflion^ and the mutual relation of magnets 

which is next the north becoming the north pole. He and common iron^ being the moft general, and the moft 

alfo made many experiments on iron and iVeel bars ex« curious and.inftru^ve of all the plienomena of magne- 

pofed to ftrong heats in the magnetical dirediion. Such tido^ they merit a wry particular con£deratioa. , 

experiments have been made fince Gilbert's time in nr^i - .* r Tk€ ^t 

'^ I. TN u 1 • ^o J • ^ Of tht communtc attorn of Maznettjnw 

great number. Dr Hooke, m 1004, made experiments -^ j ^ j 

on rods of iron and fteel one- fifth of an inch in diame* The whole may be comprehended in one propofition,Oonimunu- 

ter, and feven inches bng., He found them to acquire which may be fatd to- contain a complete theory of mag* cation of 

permanent magnetifm by expofurc to ^rong heat in the netifm. niagnetifhi^ 

magnetic dire^ion, and if allowed to cool in that direc- Fundamental propofitton» 

tioo. But the magnetism thus acquired by fteel rods yiny piece o/iroM,whenU the migldnmrhood of a mjf- 

was much ftronger, and more permanent, if they were net^ is a magnti^ and iis felarity is fo dtjpofed tJjat the 

fuddenly quenched with oold water, fo as to temper magnet aiid it mutually attroQ each other, 

them very bard» He found, that the end which was 'i1)e phenomena which refuk from this fundamental 

next to the north, or the lower end of a vertical bar, principle arc infinitely vadousy. and we muft content 

was always its permanent north pok. Even quench- ourfelves with defcnbtng a ftmple cafe or two, which 

tng the upper end, while the reft was fufiered to cool will fu£Gciently enable the reader to explain every other. 

gradually, became a very fenfible fbuth pole. No nu^- Take a large and flrong magnet NAS {f^g, 7.), of ^^^^^A>e 

netifm was acqaired if this operation vraa performed on which N is the north, and 8 the fiDSth pole. Let it be power com* 

a rod lying at right angles to the magnetical diredion«. pfoperty fnpported in a horizontal pc^tion, with itsmunicated. 

In thefe trials the polarity was always eftimated by poles free, and at a di^ace from iroa or other bodiee. 

the a6kion on a mariner's needle, and the intenfity of Take any fmall piece of common iron, not excccdnig 

the magnetifm was eftimated by the deviation canPrd in two or three inches in length, foch as a fonU key. 

this needle from its natural pofition. Dr Gilbert mad« Take aKb another piece of iron, fuch as another fmaller' 

a very remarkable obfervation, which has fince been re- key, or a bit of wire about the thicknefs of an ordinary 

peated hy Mr Cavallo, and pnUiffaed ia the Philolbphi- q.uilL 

cal Tran£idionft as a remarkable difcovery. Dr Gil- i^* Hold the key horizontally, near one of the poles, 

bert fay a, p. 69. *' BacUlum ferrmmf vaJide ignkum ap* (as (liewn at n^ i.), taking care not to toach the pole 

pone verfono exato ; ^Jiat ^>erforium^ net ad tale £errum with it ; and then bring the other piece of iron to the 

con^ftrtitur : fed Jiaitm ut pr'tmum de candore aHquantu^ Other end of the key (it is indifferent which pole is thus- 

lum remiferii, conduit iff ico.*' la feveral other parts of approached with the key, and which end of the key ia. 

his treatife he repeats the fame thing with difEerent cir* held near the pole). The wire will hang by the key, 

cumftances. It appears, therefore, that while iron is and will continue to hang by it, when we gradnally 

red hot, it is not fufceptible of magnetifm, and. that it withdraw the key horizontally from the magnet, tifi, at 

is during the cooling in the magnetic dire^on that it a certain difkance, the wire will drop from the key, be- 

acquires it. Gilbert endeavoured to mark the degree caufe the magnetifm imparted from this diftance is too 

of heat moft favourable iar this purpofe; but being un- weak. That this is the fble leafon of its dropping, 

provided with thermometers, he coukl not determine will appear by taking, a (horter, or rather a flenderer, 

any thing with precifion.. He fiiys, that the verforium^ bit of wire> and touch the remote end of the key with 

or mariner's needle, was moil deranged from its natural it :■ it will be fupportedi even- though we remove the 

pofition a little while after the bar o£ iron ceaied to key flill farther from the magnet, 
flune in day-light, but was fkill pretty bright in a dark 2. Hokl the key Mow one of the poles, as at n<» 2. or 

Toonu But there are other experiments which wc have 3^ and touch its remote end with the wire. It will be 

made, and which will be mentioned by and bye ; by fufpended in like manlier^ till we remove the key too 

which it appears, that although a bri|^t red or a white £ir friHn the magnet* 

I 3* Hold. 
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.3. Hold the key alove iKe polea, as at n° 4. or 5. and 
touch its adjacent end with the wiix (taking care that 
the wire do not alfo touch the magnet). The wire 
will ilill be fopport^d by the key» till both are removed 
too far from ihe magnet. 

Thus it appears, that in all thefe fitaations the key 
\\A% (hewn the chara^eridic phenonrienon of magnet ifm, 
namely* attraftton for iron. In cite experiment with 
the key held above the pole, the wire is in the fame 
lituatton in refpe6t to magnet if m as the key is when 
held below the pole ; but the anions are mutual. As 
the key attixds the wire» fo the wire attra£ls the 

key. 

If the magnet be fnpported in a vertical poHtiony as 
i in 6g. 8. the phenomena will be the fame ; and when 

the key is held directly above or directly below the 
pole, it will carry rather a heavier wire than in the ho- 
rizontal pofition of the magnet and key. 

Inftead of approaching the magnet vnth the key and 
wire, we may bring the magnet toward them, and the 
phenomena will be ft ill more palpable. Tbus, if the 
bit of wire be lying on the table, and we touch one end obferved appearances. 
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become a magnet, pofTefled of both an attraAive and a 
directive power. It has acquired two poles. . j( 

LalUy, the magnet ifm of the key is fo difpofed, that The atfric 
the two magnets NAS and DC mull mutually attraav<» f"^ 
each other ; for their diflimilar polea front each other. JJ^^Jf^ft, 
Now, it is a matter of uniform and uncont radioed ob- j^po efit* 
fervation, that when a plecf of iron is thus pkced near own tem- 
a magnet, and the difpofition of its magnet»fm is thasP®'*'^ 
examined by means of a raatiner's needle, the difpofi-"^ 
tion is fuch that two permanent magnets with their 
poles fo difpofed mwft attract each other. The piece of 
iron, therefore, having the fame magnetic relation to the 
magnet that a fimilair and fimilarly difpofed magnet has, 
nauft be affe6led in the fame manner. We cannot, by 
any knowledge yet contained in this article, give any 
preclfe intimation in virhat way the polarity of the piece 
of iron will be difpofed. This depends on its fhape as 
much as on its pofition.' By defcribing two or three 
examples, a notion is obvioufly enough fuggefted, which, 
although extremely gratuitous, and perhaps erroneous, 
h of fervice, ,becaufe it has a general analogy with the 



of it with the key, they will (hew no connedlion what* 
ever. While we hold the key very near one end of the 
wire, bring down the pole 5^^ a magnet toward the key, 
and we (hall then fee the end of the wire rife up and 
illck to the key, which will now fupport it. In- like 
manner, if we lay a quantity of iron filings x>n^he table, 
and touch them with the key, in the abfence of the 
magnet, we find the key totally ina&ive. But, on 
bringing the magnet anyhow ntar the key, it imme 



If one end of a (lender rod or wire be held near the 
north pole of the magnet, while the rod is held in the 
diredUon of the axis (like the key in fig. 7. n^ i.), the 
near end becomes a fouth, and the remote end a north 
pole. Keeping this fouth pole in its place, and turn* 
\n^ the rod in any dire^ion from thence, as firom a 
centre, the remote end is' always a north pole. ^And, 
in general, the end •f any oblong piece of iron which 
is neareft to the pole of a magnet becomes a pole of the 



diatcly attrads the iron filings, and gathers up a heap oppoiite name, while the remote end becomes a pole of 



3> . 
Alfo a dU 

redllve 

power. 



of them. 

In the next phu:e, this vicinity of a n^agnetto a piece 
of iron gives it a dire6live power. Let NAS (^g-9*) 
be a magnet, and BC (n^ i.) a key held near the 
north pole, and in the dire6tion of the axis. Bring a 
very ,fmaU* mar iaer*6 needle, fupported on a (harp pointy 
,v near the end, C of the key which is fat theft from N. 
We (hall fee this needle immediately turn its fouth pole 
towards C, and its north pole away ffom C. This po- 

c 



the fame name with that of the magnet. 

If the iron rod be held perpendicularly to the axis* 
with its middle very near the north' pole of the magnet, 
the twro extremities of the iron become north poles^ 
and the middle is a fouth pole. 

If the north pole of a magnet be hetd perpendicular 
to the centre of a round iron plate, and 'very near it, 
this plate will have a fouth pole in its centre, and every 
part of its circumference will have the virtue of a north 



fition of the needle is indicated at r, by marking its pole. 

north pole with- a dart, audits fouth with a crofs. Thus If the plate be fhaped with points Kke a ilar, each 

it appears ihat the key has got i direflive power like of thefe points will be a^ery diftindt and vigorous north 

ax magnet, and that the end C is performing the ofEce pole. 

of a north pole, attraAing the fouth pole of the needle, Somethiifg like this will be obferved in a piece of 

and repelling its north pole. It may indeed be faid, iron of any irregular (hape ' The part immediately ad- 

that the needle at c arranges itfelf in this manner by joining to the north pole of the magnet will have the 

the directive power of the magnet ; for it would take virtue of a fouth pole, and all the remote protuberancea 

the fame pofition although the key were away, ^ut wtO be north poles. 

• /• ^ « .1 _ «1 ^ I '^ 'll _ '^t AC &t- - _ 



if we place the needle at 3, it will arrange itfelf as there 
reprefented, /hewing that it is influenced by the key, 
and not (wholly at kaft) by the magnet. In like man- 
ner, if we place the needle at a, we (hall fee it turn its 
north pole, toward. B| notwith (landing die adion of the 
magnet on it. This a6^Ion evidently tends to turn its 
north pole quite •another way ; but it is influenced by 
B, and B is performing the office of a fouth pvle. 

In like manner, if we place the key as at n° 2. we 
(bull obferve the end B attiadl the fouth pole of the 
needle placed at j, and the end C attract the north 
pole of a needle placed in ^. In this fit nation of the 
key,- we fee that B pet forms the office of a north pole, 
<uid C p?rforn'.s the office of a fouth pole. 

Thus it appears that the key in bolb fituations has 
.2 



The notion naturally fiiggeftcd by thefe appearances 
is, that the virtue of a rorth pole fcems to refide in 
fomething that is moveable, end that is protruded by 
the north pole of the magnet toward the remote parts 
of the iron ; and is thus conflipated in all the remote 
edges, points, and protuberances, much in the fame 
manner as electricity is obferved to be protruded to the 
remote parts and protuberances of a conducing body 
by the prefence of an overcharged boi^y. This notion 
will greatly alllfl the imagination ; and its confcquenccs 
very much refemble what we obferve. 

As a farther mark of the complete communication of 
every magnetic power by mere vicinity to a magnet, we 
may here obferve, that the wire D, of fig. 7. n** 2. and 
3. will fupport another wire, and this another; and fo 



on. 



magnetism; i2j 

on, to a number depending on the ftrcngth of the mag* the ultimate effcd, the approach or rtfccfs of the mag- 
net. The key has therefore become a true magnet in nets : and in thefe phenomena we fee phtinly* that the 
every refpe^ ; for it induces complete magnetifm on the forces, in producing their efife^ls, a6i in oppoiite direc- 
appended wire. That this is not the fame operation of tions. Whatever the internal invtfible motions may be, 
the great magnet (at leafl not wholly fo), appears by ex* they are compofed of motions whofe equivalents are the 
amining the magnetifm of D with the needle, which will hmc with- the equivalents of the ultimate, extemsl, fen- 
be feen to be more influerced by D than by A. Thisfa^ fible motions ; therefore the internal motions ait oppo>- 
has l>een long known. The ancients fpeak of it : They fite and equal if the fenfible motions are fo, and con« 
obf<frve, that a loadftone. caufes an iron ring to carry verfely. 

another ring, and that a third ; and fo oa, till the ftring ■ Adopting this principle, therefore, that the aAions* • 

.^ of rings appears like a chain. ' of the two poles are not only different but oppofite, it 

Exception What has now been faid will explain a feeminfi^ ex* follows, that if they are alfo equal and z€t fimilaiiy, each 

cxpUficd. ception to the univerfality of the propofition. Iz the muft prevetU the a6kion of the other ; and that there* 

key be held in the Gtuation and pofitioo reprefented by will be a mechanical equOibrium-* it may even be called 

fig. lo. the bit of wire will not be attraded by it ; and a magnetical equilibrium. Therefore if every part of a* 

we may imagine that it has -acquired no magnetifm : (lender rod, or of a thin plate of iron, lie in the plane 

But if we bring a mariner's needle, or a bit of wire, of the magnetic equator, the magnetic ftate (in what- 

near to its remote end B, it will be ftrongly attra6led, ever it may conAft) cannot be produced in it. It will ex- 

and (hew B to be a north pole. The needle held near hlbit no magnetifm ; have no polar faculties ; and we can^ 

to C will alfo (hew C to be a fonth pole. Alfo, if held fee no reafon why it (hould be attraded by the magnet, 

near to D, it will (hew D to be a north pole. Now or (houM attra6k iron^ We muft not forget to obfervc 

the ends C, .both of the key and of the wire, being in this place, that iron in a ftate of incandefccace ac- 

fouth poles, they cannot attract each other, but, on the quires no- magnetifm by juxtapodtton. We have al- 

contrary, they will repel ; and therefore the wire wiH ready remarked, that iron in this ftate docs not affeifl ■ 

not adhere to the key. And if the key of (ig. 17. n* the magnet. If a bar .of red hot iron be fet near a ma- 

4. with the wire hanging to it, be gradually earned out- riner's needle, it does not aff;:^ it in the fmalleft degree ~ 

ward, beyond the north pole of the magnet, and th^n till it almoft ceafes to appear red hot in day-light, as has . 

brought down till its lower end be level with the pole, been obferved by Dr Gilbert. AH afHons that we 

the wire will drop oif. know are accompanied by equal and oppofite re-adions ; - 

There is, however, one exception to the propofition. and we (hould . expe^^ what really happens in the pre- « - 

If the key in fig. 7. with its appending wire D, begra* fent cafe, namely, that red hot iron (hould not be ren-»^- 

duaUy carried n-om any of the fituations 2, 3, 4, or 5, dered magnetical and attradtablc. 

toi^ard the middle of the magnet, the wire will drop There is a very remarkable circumftance which ac-Ma<rnctifm 

off whenever it arrives very near the middle. If we fup- companies the whole of this communication of magne- not irapatr. • 

pofe a plane to pafs through the magnetic centre A, tifm to a piece of iron. It does not impair the power^^ by com. 

perpendicular to the axis (which plane i* very properly of the magnet ; but, on the contrary, improves it. This""J^^*" 

called the magnnic equatorial plane by Gilbert), a flen- faA was obferved/ and particularly attended to, by Dr*"'" 

der piece of ircm, held anywliere in* this plane, acquires Gilbert. He remarks, that a magnet, in the hands of a 

no fenfible magnetifm. It gives no indication of any judicious philofopher, may be made to impart more mag-; 

polarity, and it is not aitraSed by the magtut. It is well netifm than it poffeflea to each of ten thouCand bars of 

known, that the adlivity of a loadftone or magnet re- fteel, and that it will be more vigorous than wh'en ther 

fides chiefly in two parts of it, which have been called operations began. A magnet (fays he) may be fpoiled< 

its poles ; and that thofe are the beft magnets or load* by injudicious treatment with other magnets, but never 

ftones in which this a6livity is leaft diffufed ; and that can touch a piece of commoiv iron without being im- 

a certain circumference of every loadftone or magnet is proved by it. He gives a more dire^ proof. Let a- 

wholly Inadive. When a loadftone or magnet of' any magnet carry as heavy a lump of iron as pofiible by its 

(hape IS laid among icon filings, it collets them on two lower pole. Bring a great lump of iron clofe to it» 

parts only of its furface, and between thelc there is a upper pole, and it w3l now carry more. Let it be 

fpace all round, to which no filings attach themfelves. loaded with as mnch as it can cai^ while the lump of 

We pjefume that the reader already explains this ap- iron touches its upper pole. Remove this lump, and the 

pearance to himfelf. Many things (hew a contrariety load will inftantly drop off. Bnt the folio iving experi- 

of ad ion of the two poles of a magnet. We have al- mcnt (hews this truth in the moft convincing manner: 
ready obferved, that the north pole of a ftrong magnet Let NAS (fig. 11.) be a magaet, not very large, 

will produce a flrong northern polarity in the remote nor of extreme hardnefs. Let CD be a ftrong iron 

end of a fmall fteel bar ; and, if it be then applied near wire, hanging perpendicularly from a hook by a fhort 

to that end in the oppofite direction, it will dcftroy this thread or loop. The magnet, by its aftion on CD^ 
polarity, and proi 
ever thefe adions 

only diiFerer.t but oppofite. They do not blend their Let it aftume the pofition C /?, and let this be very 

effefts, as the yellow and blue making rays do in pro- carefully marked; Now bring a great bar of iron j B » 

ducing green. They oppofc each other, like mechani- near to the other end of the m'.gnct. We (hall inftant* 

cal preifures or impuliions. We have every mark of ly perceive the wire C e approach to the Jbuth pole of 

mechanical adion ; we have local motion, Uiough un- the magnet,, taking- a pofition C/. Withdraw the bar 

fcen, except in the gradual progrefiion of the magneti- of iron, and C/ will fall back into the pofitionC/*. As 

cal facultiea along the bar > but we have it diftindly in we bring the iron bar gradually nearer to the magnet, 

ihe 



tion. 



produce a fouthem polarity. In what* renders D a north pole and C a fouth pole, and the 
:ions may confift, there is fomething not polarity of D's magnetifm fits it for beini( att4*a6ked; 
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the wtr€ will demte ftrthcr from the perpeDdicnlart 
Mid when the bar B touches the inaeaet CD, will ftart 
a great way forward. It ti alfo farther to he obfcrred, 
that the larger the bar of iron ia, the more will CD de- 
viate from die perpendtcuUir. 

Now this muft be afcribed to the adion of the bar 
on the magnet. For if the magnet be removed, the 
bar alone will make no fenfible change on the pofiti«n 
oMie wire. We know that the bar of iron becomes 
magnet teal by the vtcintty of the magnet. If <we doubt 
tbis> we need only examine it by means of a piece of 
iron or a mariner's needle This will ihcw us that / 
has become a ibuth» and n a north pole. Here then 
are two magnets with their dtffimibr poles fronting each 
other. In conformity with the whole train of magnc* 
tic4l phenomena, we muft conclude that they attraft 
each other, and nnift improve each other's magnet ifm. 

This is a-moft important cticum^nce in the theory 
of magnctifm. For it fliews ns, that, in rendering a 
tran;fcrrc(*. piece of iron magnetic, there is no material communtca* 
tion. There is no todicatton of the transference of any 
fubftance refiding in the magnet into the piece of iron i 
nor is there even any transference of a power or qua* 
lity. Were this the ca(e> or if the fubflaoce or quality 
which was in A be now transferred to B9 it oan no 
longer be in A ; and theref.9?e the phenomena refulting 
from its prefeace and agency muft be dimioifeed. We 
nuift fay that the magnet baa excited powcra inherfnt> 
but donnantf in the iron ( or is* at teail, the oecafion 
of this excitement, by diftorbing, in fume adequate man* 
ner, the primitive conditioo of the iron. We muft alio 
fay, that the competency of the magnet and of the iron 
to produce the phenomena, iM owing to the fame cir- 
cumftances in both ; becaufe we fee nothing in the phe> 
nomena which authorifes us to make any diftindioa be- 
tween them. Whatever therefore caufes one magnet 
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route. This piece of Iron will, In every GtuatSooi aflaaaa 
the very fame pofition or attitude which the real mag« 
netical needle would aflume if in the fame place, and it 
will ofcilUte prccifeiy in the fame way. 

Here then it is plain, that there is no didin6iion of 
power between the magnetilm of the iron and of the real 
needle. To complete the proof: In Head of approaching 
the magnet with this iron needle, bring it into the vi- 
cinity of a piece of iron, which is itfclf magnetical only 
by vicinity to a magnet, it will arrange itfelf juft as the 
real needle would do, with the fok difference, that it 
does not indicate the iimi of polarity exifting in the 
extremities of the iron, becaufe either end of it will be 
attta^^ed by them. And this circumftance leads us to 
the confideration of the only diftin^ion between the 
magnetifm of a londftooe or magnet and that of common 
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The magnetifm of common iron is momentary, and MagnetiGa 
therefore indifferent; whereas that of a magnet is per.ofirt«i« 
manent and determinate. When iron becomes tmagoe*^^- ^^^ 
tic in the way now mentioned, it remains fo onlv !!fJ?, Ilfr' 
while the magnet remains id its place; and when that isthAtof 
removedf the iron exhibits no figns of magnetifm. m^gi^eu 
/l*herefore when the north pole of a magnet has produ*'' ^^^^^ 
ccd a fouth pole in the nearett end of an iron wire, and *" ^'*"^ 
a north pole at its remote end, if we turn the magnet* 
and preCsnt ita fouth pole, the netrcft end of the wire in* 
ftantly becomes a north pok, and the other a fbuth pak} 
and this change may be made as often, and as rapicfly* 
as we pleafe. This is the reafbn which made us dirc^ 
the experimenter on the iron needle to begin his opera- 
tion, by placing the end marked for a (buth pole next 
to the north pole of the magnat. It becomes a real 
fouth pole in an inftant, and a^ as fuch duribg its pe- 
regrination round the magnet. But in any one of ita 
fituations, if we turn it half round with the finger* the 



to attradl another, is alfo the reafon why a piece of end which formerly turned away from a pole of the 



iron in the neighbourhood of a magnet attraAs another 
piece of iron ; and we mull fay that the caufe of pola- 
rity, or the origin of the dire^ive power, is the fame 
in both. Now we onderiiand perfc6^1y the^^dire^ive 
power of a magnet, as exerted on another magnet. We 
fee that it arifes from a combination and mechanical 
compofition of attractions and repulfions. It muft be 
the fame in this magnetifm now inherent in the iron. 
The piece of iron direds a mariner's needle, as a mag 



magnet, will now turn aa vigoroufly toward it. There* 
fore, in carrying the iron needle round the magnet« we 
dirc£led the progrefs to be made in a continuous line, 
to avoid all chance of miftakiDg the polarities. .^ 

For all the reafons now adduced, we think oiirfelvesM.tcNt- 
obliged to fay, that the magnetifm produced on com-'*'**^ <>' 
mon iron by mere juxftipofit ion to a magnet, is gene-'''^^^ 
rated without any commumkaiion of fubftance or facuhy. 
The power of producing magnetical phenomena is not 



net would Hxrtdi it ; therefore, as there is fomething in Jbared between tha magnet and the iron. We (hall call 
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a piece of iron which now attrads fomething in another 
piece of iron, {b there is fomething in the firft which re- 
pels fomething in the laft. 

It may indeed be faid that it is not a piece of iron, 
but a mariner's needle, or magnet, that is thus dtre6ked 
tiy a curious t)y our iron magnetifed by vicinity to a magnet. This 
'■^* objcftion ijt completely removed by the moft curious of 

all the faAs which occur in this manner of producing 
magnetifm. Take a piece of common iron, faihion it, 
and fit it up prectfely like a manner's needle, and care- 
fiilly avoid every treatment that can make it magnetical. 
Set it on its pivot, and bring it near the north pole of 
a magnet, placing the end, made like the fouth pole of 
the needle, next to the north pole of the magnet. In 
(bon, place \t by hand exaCily as a real mariner's needle 
would arrange itfclf It will retain that pofition. Now 
carry it round the magnet, along the circumference of 
a magnetic curve, or in any regular and continuous 



It INDUCED MAGNSTISM; MACKETISM XT INDUCTIOK. 

We have faid that induced magnetilm of common 
iron is quite momentary. This muft be undcrftood 
with careful limitations. It is ftri^y true only in the 
cafe of the fineft and pureft fbft iron, free of aU knots 
and hard veins, and therefore in its moft metallic ftate. 
Iron is rarely found in a ftate fo very pure and metallic; 
and even thib iron will acquire permanent and determi- 
nate magnctifm by indudion, if it has been twifted or 
hammered violently, although not in the magnetic di- 
rection ; alfo the changes produced (we imagine) en 
the pureft iron by the a^'on of the atmofpherc make it 
fttfceptible of fixed magnetifm. But the magnetiim 
thus inducible on good iron is fcarcdy fenfible, and of 
no duration, unlefs it has lain in the neighbourhood of 
a magnet for a very long while. 

What has now been laid of common iron, h alfo true 
of it when in the ftate of foft ftccL 

But 
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4 J But any degree «f temper that Is given to fteel mrkes 

Tempered ^ ^^j^ important change in thiy refped. In the firft 
^Urw^du- P^*ce, it acquires magnetifm more flowly by induct ton 
rablema^- than an equal and (imilar piece of common iron, and fi- 
fictiim. nally acquires lefs. Thefe differences are cafily exa- 
mined by the deviations which it caufes in the mariner's 
needle from the nagnetic meridian, and by its attrac- 
tion. 

When the inducing magnet is removed, fome mag* 
netifm remains in the fteel bar, which retains the pola- 
rity which it had in the neighbourhood of the magnet. 
Steel tempered to the degree fit for watch fprings 
acquires a (Itong magnetifm, which it exhibits imme- 
diately on the removal of the magnet. But it difGpates 
very fail ; and, in a very few mmutes, it is reduced to 
lefs than one- half of its intenfity while in conta6k with 
the magnet, and not two-thirds of what it was imme- 
diately on removal from it. It continues to diflipate for 
fome days, though the bar be kept with care ; but the 
diflipation diminifhes fail, and it retains at leaft one* 
third of its greateft power for any length of time, unlefs 
carelefsly kept or injqdicioufly treated. 

Steel tempered for ftrong cutting tools, fuch as chtfels, 
punches, and drills for metal, acquires magnetifm flill 
tDore flowly by induflion, and acquires lefs of it while 
in coutaft with the magnet ; but it retains it more firm- 
ly, and finally retains a greater proportion of what it 
had acquired. 

Steel made as hard aspoffible, is much longer in ac- 
quiring all the magnetifm which fimple juxtapofition 
can give to it. It acquires leb than the former; but it 
retains it with great firmnefs, and finally retains a much 
greater proportion. 

Such ores of iron as are fufceptible of magnetifm, 
are nearly like hard fleei in thefe refpedls ; that is, in 
the time neceffary for their ^r^/r/^ impregnation, and 
in the durability of the acquired magnetifm. They 
differ exceedingly in refpeft to the degree of power 
which they can attain by mere juxtapofition, and the 
varieties ieem to depend on heterogeneous mixture. 
We muft obferve, that few ores of iron are fufceptible 
of magnetifm in their natiuid date. The ordinary ores, 
con fitting of the metal in the flate of an oxyd, and com- 
bined with fulphur, are not magnetizable while remain- 
ing in that flate. Mofl ores require roafling, and a fort 
of cementation, in conta6l with inflammable fubflacces. 
This matter is not well usderflood ; but it would feem 
that complete metallization is far from being the moft fa- 
votirablexonditioH, and that a certain degree of oxyda- 
tion, and peihaps fome other compofition, yet unknown, 
make' the beft loadftones. But all this is extremely 
obfcure. The late Dr Qowin Kmght made a compofi- 
tion which acquired a very ftrong and permanent magw 
netifm, but the fecret died with him. Dr Gilbert 
fpeaks of .fimilar compofitions, in which ferrugineous 
clays were ingredients ; but we know nothing of the ftate 
of the xnetal in them, nor their mode of acquiring mag- 
^ netifm. 
lodudion It it of peculiar importance to remark that the ac- 
o/raagne- quifitioa of magnetifm is gradual and progrcflive, and 
V^'^^ tlia»t the gradation is the more perceptible in proportion 

proJSfivc. ** '^^ ^^ ** °^ * harder temper. When a magnet ia 

brought to one end of a bar ot common iron, its remote 

extremity, unlefs expeedinglf bag, acquires its utmoft 

magnetifm itmnediately. But when the north pole of 

. bjuFFL. Vou IL Part L 
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a magnet is applied to one end of a bar of hard fted, 
the part in conta6k immediately becomes a fowth pole, 
and the far end is not yet afFe6led. We obferve a north 
pole formed at fome diftance from the conta6(, and be- 
yond this a faint fouth pole. Thefe gradually advance 
along the bar. The remote extremity becomes firft d 
faint fouth pole, and it is not till after a very 4ong while 
(if ever) that it becomes a fimple, vigorons, north 
pole. More frequently it remains a difFufed and feeble 
porth polje : nay, if the bar be very long, it often hap- 
pens that we have a fucceffion of north and fouth poles, 
which never make their way to the far end of the bar. 
This phenomenon was firft obfcrved (we think) by Dr 
Brook Taylor, who gives an account of his obfervations 
in the Phtiofopbical Tranfaaions^ n^ 344. ^* 

From the account we have given of thefe phenomena Iron is it- 
of induced magnetifm, it appears that the temporary^"<^^«°' 
magnetifm is always fo difpofed that the fum of the|t\^"omet 
mutual attraftions of the diffimilar poles exceeds thcm»gncti^ 
fum of the repulfions between the fimilar poles, and 
that therefore the two magnets tend to each other. 
This is evidently equivalent to faying, that a piece of 
unmagnetic iron is always attraAed by a magnet. No 
exception has ever been obferved to this fadl; for Pliny's 
ftory of a Theamedes, or loadftone, which repels iron, is 
allowed by all to have h^tn a fable. 

We think ourfclves authorifed to fay that this attrac- 
tion of the loadftone for iron, or this tendency of iron 
to the loadftone, \b a fccondary phenomenon, and is the 
eonfiquence of the proper difpofition of the induced mag- 
netifm. The proofs already given of the compound 
nature of this phenomenon, namely, that it arifes from 
the excefs of two attnKaions above two repulfions, need 
(we imagine) no addition. But the following confider- 
ations place the matter beyond doubt i 

I. The magnetifm of the two poles is evidently of an 
oppofite nature ; the one repelling what the other at-* 
trads. If the one attra£^s iron, therefore, the other 
fhould repel it. But each pole, by inducing a magne- 
tifm oppofite to its own, on the neareft end of the iron, 
and the faqie with its own on the remote end, and its 
adion diminifhing with an tncrcafe of diftance, there 
muft always be an excefs of attradioui and the iron muft 
be attra^ed. % 

^ Each of the magnets A and B, in either of the 
pofitions reprcfented in fig. i ^. would alone attra(£l the 
piece of common iron C. But when placed together, 
the fouth pole of A tends to render the upper end of 
C a north pole ; while the north pole of B tends to 
make it a fouth pole. If their aftions be nearly equals 
the weight of C, cannot be fupported bv the magnetifm 
induced by any difference of a^ion thst may retnain* 
Whfle C is hanging by B alone, let A be^ gradually 
brought near ; it gradually dcftroys the a^ion of the 
north pole of B, fo that C gradually lofes ita magnetifm 
and polarity, and its weight prevails. 

5. In all thofe cafes where the indu£lion of magne- 
tifm is flow, the attradion is weak in proportion. This 
is particularly remarked by Dr Gilbert. If we take 
pieces of comnwn iron, and of fteel of different tempers, 
but all of the fame fize and form, we fhall find that the 
iron is much more ftrongly attraded than any of the 
reft, and that the attraAiou for each of them is weaker 
in proportion as they arc harder. This diverfity is fo 
accurately obferved^ that when the piece is thoroughly 
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fufcq>tible of magnet Km, vrt can tell, with confiderable 
precition, what, degree will bt ultimately acquired, and 
how much will be finally reiaincd. Alfo, the attrac- 
tion of the magnet for any of thofc pieces of *fteel in- 
ereafes exa<^Iy in proportion as their acquired magnc- 
tifm increafes. • 

4. An ore of iron incapable of acquiring magnetifm 
18 not 2tt raffed by a magnet. But we know that, by 
cementation with charcoal duft, they may be rendered 
fufcepiible pf magnetifm. In thk ftate they are attrad- 
ed. It i« an univerial fa6t, that any fubftance that is 
attradcd by a magnet may be r<ndered magnetical, and 
that none elfe can. We have already obfervcd that 
red hot iron is not attra6led ; nor does it acquire any 
dire6live power while in that ft ate. From all this we 
lauQi conclude, that (he previous indu6^ion of magnetifm 
is the mean of the obfcrved atcraS^ion of magnets for 
kon, and that this is not a primary fa£^ in magnetifm. 

Thefe obfervations alfo complete the proof that mag- 
Betic attradlion and repulfion are equal at the fame di> 
ftance, and follow the fame law. Dr Gilbert feems to 
think, that the repullion is always weaker than the at- 
tradtion; and this is almoll the only miflake in concep- 
tion into which that excellent philofopher has fallen. 
But it only requires a fair comparifon of fa^ to con* 
vince a good logician, that Qnce, in every cap^ and at 
•very di (lance, either pole of a magnet attrads either 
end of a piece of common iron, it is impoffible that one 
of thefe forces can exceed the other. It might be fo^ 
were it not that induced magnetifm is durable in proper 
fubftances. A nd if we take magnets which have been 
made fuch by iiidu&ion, and prefent them to each other 
with their fimilar poles fronting each other, they never 
fail to repel each other at confiderable diftances, and 
even at very fmall diftances for a few moments; and this 
is the cafe whichever poles are next each other. This 
cannot be on any other fuppofition. Cafes would occur 
of polarity wiihout attradion, or of attradion without 
polarity. Such have never been feen, any more than 
. the Theamedes, always rcpelliug iron. 
4^ Let a great number of fmall oblong pieces of iron be 

rh*nonc* jyine very near each other on the fuvface of quickdlver. 
na <.r iron ^.o / 'iiiri r- 

ihreds and Bring a itrong magnet into the mtdlt of them, it im 

ijan^u mediately renders them p.U magnetical by induction. 
The one near eft the north pole of the magnet immedi- 
ately turns one end toward it, and the other end away 
£rom it. The fame effefl is produced on the one that 
it jull beyond this nearetl one. Thus the remote end 
of the firft becomes a north pole, and the neareft end 
of the fecond becomes a fouth pole. Thefe, being 
vtry near each other, mufl mutually attra6i. The fame 
thing may be faid of a third, a fourth; and fo on. And 
thus it appears, that not only is magnetifm induced on 
them all, but alfo, that the magnetifm of each is fo dif- 
poled, that both ends of it are in a ftate of attradion 
for the ends of fome of its neighbours ; and that they 
will therefore arrange themfelves by cpalefcence in fome 
particular manner. Sliould a parcel of them chance to 
be ftanding with their centres in a magnetic curve, with 
their heads and points turned in any ways whatever, 
the moment that the magnet is brought among them, 
and fet in the axis of that magnetic curve, the whole 
pieces of this row will Inftantly turn towprds each other, 
and their ends will adhere together, if they aft near 
enough ; otherwife they will only ppiot toward each 



other, forming a fet of tangents to the magnet'c cunre, 
reaching from one pole, of the magnet to the other. 

Or, fuppofe a vali number of fmall bits of troi>, each 
fhaped like a grain of barley, a little oblong. Let them 
be fcaitercd over the ftirface of a table, fo near each 
other as juft to have room to turn round. Let a m»g. 
net be placed in the mid A of them. They will all have 
magnetifm induced on them in an inftant ; and fach as 
are not already touching others, will turn rourd (be- , 
caufe they reft on the table by one point only), and 
each will turn its ends to the ends of its neighbours ; 
and thus they will arrange themfelves in curves, which 
will not differ greatly from true magnetic curves (be- 
caufe each grain is very (hort), iflfuing from one p<Je of 
the magnet, and terminating in the other. 

Dots not this fuggeft to the reflcfting reader an ex- 
planation of that curious arrangement of iron filings 
round a magnet, which has fo long entertained and . 
puzzled both the philofophers and die unlearned, and 
which has given rife lo the Cartefian and other theories 
of magnetifm ? The particles of iron filings arc little 
rags of foft iron torn off by the tile, and generally a 
little oblong. Thefe muft have magnetifm induced on 
them by a magnet, and, while fdling through the air 
from the hand that ftrews them about the magnet, they 
are at perfcA liberty to anange themfelves magnetical- 
ly ; and muft therefore fo arrange themfelves^ forming on 
the table curves, which differ very little indeed from the 
true magnetic curves. Suppofe them fcattered about 
the table before the magnet is laid on it. If we pat 
the table a little, fo as to throw it into tremors, this will 
allow the particles to dance, and turn round on their 
points of fupport, till they coalefce by their ends in 
the manner already dcfcribed. 

All this is the genuine and inevitable confequence of 
what Dr Gilbert has taught us of induced magnetifm. 
It muft be fo; and cannot be otherwife. This curious 
arrangement of iron filings round a magnet is therefore 
not a primary fafk,. and a foundation for a theory, but 
the refult of principles much more general. 

Moft of our readers know that this difpofitton of ^cnfjj, 
iron filings has given rife to the chief mechanical thco-onthcth^ 
ries which have been propofed by ingenious men for the^"****'"" 
explanation of all the phenomena of magnetifm. An*^**^^*^ 
invifible fluid has been fuppofed to circulate through 
the pores of a mag^net, running along its axis, iffuing 
from one pole, ftreaming round the magnet, and enter- 
ing again by the other pole. I'his is thought to be ini 
dicated by thofe lines formed by the filings. The 
itream, running alfo through themy Or around them, ar- 
ranges them in the diredion of its motion, juft as we 
obferve a ftream of water arrange the flote grafs and 
weeds. It would require a volume to detail the difte* 
rent manners in which thofe mechanicians attempt to 
account for the attraction, repulfion, and polarity of 
magnetic bodies, by the mechanical impulfioo of this 
fluid. Let it fufEce to fay, that almoft every fttp of 
their theories is in contradi^ion to the acknowledged 
Uws of impulfion. Nay, the whole attempt is againft 
the firft rule of all philofophical difcuffion, never to ad- 
mit iax an explanation of phenomena the agency of 
any caufe which we do not know to exift, and to ope* 
rate in the very phenomenon. We kno\7 of no fuch 
fluid ; and we can demon ftrate, that the genuine ef- 
feAs of its impulfion wt>uld be totally unlike the pbc^- 
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nomeni of magnctifm. But the proper refutation of 
thefe theories would fill volumes. Let it fiifRce 
(a;ni to every logiciaa it will abundantly fufBce) to re- 
' mark, that tliis phenomenon is but a fecondary fa6k, 
depending on, and refuUing from^ principles much 
more general^ viz. the indudion of mieiiietifm, and the 
attraction of difiimilar^ and repulfion of fimilar, poles. 

The above explanation of the curious difpolition of 
sron Hlings round a magnet, occurred to the writer of 
this article while ftudying natural philofophy, on fee 
xufr the Profeflbr exhibit Mr Henfliaw's beautiful expe- 
« See Va- riment in proof of tcrreilrial magnetifm *. He at that 
&IATION, time imagined himfelf the author, and promifed him- 
Suyc/, {c\£ fome credit for the thought. But having feen the 
p.6ai. Pbyfiologia Nova de MagneU by Dr Gilbert, he found 
that it had not efcaped the notice of that fagacious phi- 
lofopher ; as will appear paft difpute from the following 
pafla^e^ as well as fome others, lefs pointed, in that work : 
*' Magnetica frufta (that is, fubftances fufceptibU of 
magrnetifm) bene et convenienter intra vires pofita, mu- 
tuo cohaerent. Ferramenta, prdiente magnete (etiamfi 
magnctem non attingrant), concurrunt, folicit^ fe mutuo 
-quserunt, etamplexantur, et, conjun^, quafiferruminan- 
tur. Scobs ferrea, vel in pulvcrem redada, fiftulis im« 
polita chartaceis— fupra lapidem meridionaliter locata, 
vel propius tantum admota,> in unum coalefcet corpus ; 
et fubito tam multse partes concrefcunt et combinsntur ; 
femimque aliud affe6tat conjuratorum turma et attra- 
hit, ac (i unum tantum et integrum effet ferri bacillum ; 
dirigiturque^ fupra lapidem in feptemtriones et meridiem. 
Sed cum longius a magnete removeantur (tanquam fo- 
luta rurfus) feparantur, et diffluuut finguJa corpufcu- 
la.*' B. ii. c. 23. 

Mr iEpinus aUb had taken the £ime view of the fub- 
• SeeJjQ^.jcA*. It is alfo very clearly conceived and exprefled 
by the celebrated David Gregory, Savilian Profeflbr of 
aftronomy in the Univerfity of Oxford, in a MS. vo- 
lume of notes and commentaries, written by him in 
'693, on Newton's Principia^ and ufed by Newton in 
improving the fecond edition. The M. S. is now in the 
library of the univerfity of Edinburgh. Gregory's 
words are as follow : ** Mihi Temper dubium yifum eft 
nam magnetica virtus mechanice, i. e* per impulfum, 
producatur. Mirum eft, effluvia, quss iemim, agitare 
i'alent, bni^aa aureas iiUerpofitas ne vel minimum a 
loco movere. Lucretii et Cartefii theoriam, de fugato 
intermedio aere, refutat experimentum infra aquam in- 
fiittttum. Sulci in limatura ferri ^ magruii in piano cujuf- 
vii meridiani circumpf^ta, non Jiunt ab efflitviis fecundum 
ijloa canales mofuy fed 'ex imU^ -quod ipfa ramenia^ m^i^- 
netice exciiata^ fefe fecundum longitudinem et fecundum po- 
los difponunt. £x altera vero parte exinde quod vis 
Aagnetica, interveniente flaihma aut calore, interrumpa- 
tur, quod virg<kfen-ea, vel diuturno fitu perpendicuUri, 
vel in eo (itu frigcfccndo, virtutem magneticam a tel- 
lure acquirat, ut nos docet perfpicaciilimus Gilbert us. 
Quod mallei Aiper incudem i^u forti ad altcrum ex- 
tremum, virtutefn acquirat magneticam ; quod i&u forti 
vcrl faltem fortiori ad alterum extremuro poli permu- 
tantur, ut qui prius feptemtriones refpiciebat nunc 
auiiium refpidt ; quod i^u forti ad medium, virtutem 
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illam prorfus aniittat. H»c Jnquam, et fimltia, mecha* 

nicam ejus qnalitates ortum arguunt. Hngenius, pne- 

ter grayitatera, etiam magneticam, et elccl.icam virtue* • 

tern, aliafque plures expcrimento novit vires naturales, » 

ut mihi ipfi narravit hac eftate anni 1693. Qualis ut 

hsec forfitan quod cymba papyracea, prope labra vaCa 

aquam, cui innatet, contincntis, pofita, labrum vtciniffi- 

mum continuo, et cum impctu petat (a)." Kat- MS. 

in Prop. 23. ii. Prin, | 

Not only the mere arrangement of the filings in curve Fillnjr< are 
lines follows of neceffity fiom the properties of induced ^«^Wy«t. 
magnetifm, but all the fubordinate circumftanccs of this'*^^ 
phenomenon are included in the fame explaoadun. By 
continuing to tap the table, and throw it into tremor?, 
the filings are obferved to approach gradually, but very 
llowly, to the poles of the magnet. Each particle is .a 
very froall temporary mag net. JThe attradive power 
of the great magnet, m — ^ — « — ?• >* therefo re ex- 
tre mely fm all in proportion to its directive power, m +p 
-^ « -j-y. And we obftrve that the accumulation of 
the filings round the poles of the magnet is fo much 
the flower as the filings are finer. 

If a paper be laid above the magrnet, and the filings Curious 
be fprinkled on it, we obferve ^them to conftipate along fa^ 
its edges, while none remain immediately above its fub- 
ftance ; they are all beyond, or on the outfide of its 
outh'ne, and they are obferved not to be lying flat on the 
paper, but to be (landing obliquely on one point. They 
wove off from the paper immediately above the magnet, 
becaufe they repel each other. They ftand obliquely 
from the edges, becaufe that is the direAion of a mag- 
netic meridian at its parting from the pole, if the 
magnet be at fome diflance below the paper, then tap- 
ping the paper will caufe the filings to move away from 
the magnet laterally. This fingular and unexpected ap« 
pearance is owing tor the combination of gravity with 
the magnetic adion. A particle, fuch as 11 / (fig. 13.), 
rcfts on the paper by the point w, which is a temporary - 
north pole (S being fuppofcd the fouth pole of the 
magnet). The particle takes a pofition n s nearer to 
the horizon than the pofition n 0, which it would take 
if ita centre of gravity b were fupported. The pofition 
is fuch, that its weight, a£ling vertically at 3, is in equt« 
librio with the magnetic repultion / d^ exerted betweeir 
S and J. When the paper is tapped, it is beaten down^ 
or withdrawn from », and the particle of iron is left for 
a nioment in- the air. It therefore turns quickly round 
by in order to a flume a pofition parallel to no^ and it 
meets the paper, as that rifes again after the ftrokcf 
in a point farther removed from the mngnet, and again 
defccnds by its weight (turning round the newly lup. 
ported point n), till it again takes a pofition paraUcl ta 
n St but farther off, as reprefentcd by the dotted Unc, 
Thus it travels gradually outwards fiom the magnet} 
appearing to be repelled, although it is really attracted 
by it. If the magnet be held above the paper, at a 
little diftance, the filings, when we repeatedly pat ihe 
paper, gradually collet into a heap Under it. Thid A'ill 
8pi)ear very plainly to one who confzdcrs the lituation 
of a particle in the manner now explained. 

R^ The 



(a) Perhaps it may be proper to obferve, that Dr Gregory exprcffes his differing in his opinion from Newton- 
about nnagnetifm. Newton, in this propofit^on, thinks, that the law of magnetic aft ion -ppproachts to the in- 
verfe tripHcate ratio of the diltances. Dr Gregory iavalidates the argument ufed by Newton. 
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yThe cmre lines formed hy ▼ery fine filings approach 
very nearly to the form of the primary curve which in* 
dicates the lai7 of magnetic a^ioa in the way already . 
explained. If the magnet be placed under water, and 
if filings be fprinkled copiouily on the furface of it from 
a gauze fearce, held at fome diftance above it» the refill- 
ance to their motion through the water gives them 
time to arrange themlelves magnetically before they 
reach the bottom, and the lines become more accurate. 
But they were fo much deranged by any method that 
we could take for removing the water, and mealiiring 
them, that we were difappointed in our expectations of 
obtaining a very near approximation to the law of ac- 
tion. 

We took notice of fome very fingular phenomena of 
a compafs needle in the neighbourhood of two magnets, 
and we obferved that, in this cafe alfo, the needle was 
sdways a tangent to a curve of another kind, and which 
we ciHed /econilary and compound magnetic curves, Tlicfc 
are produced in the fame way, by ftrewing iron filings 
round the 'magnets. Many reprefentations have. been 
given of thefe curves by different authors^ particularly 
hy Mufchenbrock, in his Effais de Phyjique ; and by Fufi 
in the Comment. Petropolit. Great nle has been noade 
of thefe arrangements of filings by two magnetK in the 
theories of magnet ifm propofed by tiiolie who infift oo' 
explaining all motion by impulfe. Wlien the dilBmilar 
poles of two magnets A and B (fig. 14.) face each* 
other, the curves formed by the filings confiderably re- 
femble thofe which furround a fingle magnet, and giv* 
the whole fomewhat of the appearance of a magnet 
with very dtfFiifed poles. The arranging fluid, which 
flreams from one pole of a magnet, is fuppofed to meet 
with no obftnidion to its entry into the adjoining pole 
of the other magnet, but, on the contrary, to be impel- 
led into it; and therefore (fay the propcfers) it circa* 
lates round both aa one magnet, and by its vortex brings 
the magnets together ; which phenomenon we call the 
attraction of the magnets. But when the fimilar poles 
front each other ; for^ example, the poles from which 
the arranging fluid iifues, then the two dreams meeti 
obftru6l each other, accumulate, and, by this accumula- 
tion, caufe the magnets to recede from each other ; 
which we call the repulfion of the magnets. This is the 
only explssation of this kind that can make any preten- 
fions to probability, or indeed that can be conceived. 
For how the free circulation in the former cafe can bring 
the two magnets together, no perfon can £orm to him- 
Self any conception. We £ee nothing like this produ*. 
«ed by any vortex that we are acquainted with. All 
6ich vortices caufe bodies to feparatc. B^t even this 
explanation of magnetic repulfion is inadmifiibie. It 
will not apply to the repulfion of the receiving poles ; 
and the phenomena of the filings are inconfiftent with 
the notion of accumiyation. The filings indeed accu- 
mulate, and they look not unlike two ftreams which op- 
pofe each other, and defied to the fides (See fig. I5*): 
But, unfortunately, by tapping the paper gently, the 
filings do not move off from the magnets, hut approach 
them much fafler than in any other experiment. The 
phenomenon receives a complete and, palpable explana- 
tion from the principles we have edablifhed; Both mag- 
nets concur in giving the fame polarity to every par- 
tide of the filings. Thus, if the fronting poles are 
north poles, each particle has^ its neareft end made a vi- 
gorous fouth poky and its remote end a north pole^ aad 



it is therefore ftrongly MnSM tdwvidt both magnett 
while it is arranged in the tangent to the fecondary 
curve of that dai!, wbidi croffcs tlic others neaiiy at 
right angka. ^^ 

Since it is fovnd; diat the mag^netifin, even of natu« Mi^ncti 
ral loadfiones and hard fteel» aold iiill mote thofe of fof-muft aficA 
ter tempered fteeU arc continually tending to decay ; ^^ ^^^' 
and fiace we find ^lat it may be induced by mere ap- 
proach to a magnet ; and £ncc we know that magnets 
may oppofe eadk othar in producing it — it \% reafona^ 
to fuppafe, that when a piece of iron has acquired a 
ih'ght, though permanent magnctifm, by the vicinity of 
a magnet, a magnet applied ia the oppofite dsre^on 
will defirroy it, and afterwards produce the oppofite 
noagnetifm. 

Accordingly^ we may change the poles of ioh mag- 
nets at pleafure. 

Farther ; fiiice we find that loadftonea and hard tem- 
pered fted bars are diftinguiihed fbom-foft ones only by 
the degree of obftinacy with which they retain their 
prefent condition, we fltould aUb exped that hard mag* 
sets will even affed each other. It mnil therefore hap- 
pea, that a powerful magnet appHed to a weak one* fo 
that their fi milai poles are in conta&« (hall weaken, de- 
(Iroy, and even change the magnetifm of the weaker. 
J^r Knight's famous magazine of magnets enabled him 
to change the poles of the greateft and the linongeit luu 
tural loadftone, or artificial magnet, that could be given 
him,, in the fpace of one minute. 

We BOW fee clearly the reafbn why magnetic repul- Attradion 
fion b weaker than attra^ion at die &me diftance. muft ap- 
When magnets are placed with their fimilar poles front- P^^^'^ ^^ ^* 
ing each other, in order to make trials of their repul- g^^ ^^^ 
fion, they really do weaken each other, and are not in 
the iiime maenetical conditfOn as before. For finiflar 
roafons, we lee how experiments with magnets attrafk- 
ing each other rather improve them, and make their 
attra6iive powers appear greater than they are. All 
thefe effedb muft be moft remarkable in foft magnets, 
efpecially when long. 

We idfo fee^ that the obferved law of attraftiooand The obfer- 
repnlfion between two magnets muft be different from ▼<:^ ^•'^ 
the real law of magnetic aAion. For, in the experi- ^!^'"^^ 
ments made on attradiion at diffrpent diflances, begin- ^ ^"^ 
ning* with the greaiteft di fiance, the magnetifm is con- 
tinually increaiing, and the attra£^ton will appear to in- 
creafe in a higher rate than the juft one :. the contrary 
may happen, li we begin with the fipaller ditlaoces. 
The refults of experiments on repnlfioiv muft be ft ill 
more erroneous ; becaufc it is eafier to dimini(h any ac- 
cumulation which required an exertion to produce it, 
than to pu(h it it ill farther. 

We have now a complete explanation of the remark* M^gnetifin 
able faft, that the induction of magnetifm does not icr. proves 
weaken the magnet employed ; but, on the contrary, ^y ^"!^"' 
improves it. The ma;rnetifm induced on the.iron canfes ^^^^ '^ *^ 
it to att on the magnet employed in the very lame man- 
ner that a permanent magnet of the fame (hapc, fize, 
and fircngth, would do. Nay, it will have even a great- 
er effe6^ ; for as ii improves the magnet, its own indu- 
ced magnetifm will improve ; and will therefore fiiU 
farther improve the magnet. 

Hence it is, that, in whatever manner a magnet ^^ 
touches a piece of iron, it improves by it. It may be 
hurt by a magnet in an improper pofition; but it always 
puts common iron into a ftate vihkh increaies iu own 

magnetifjm. 
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' fntgnttiTm. * This has been known as long as magne* 
tifm itfelf ; and the ancients conceived the notion, that 
the magnet fomehow fed npon the iron (i). 

We think that thefe obfervations authorife us to fayi 
that in reducing a loadilone into a convenient fhape^ aa 
mtkh as pcffible of the operatioa fhould be performed 
by grinding them with emery, in cavities made in large 
bkxrks'of hammered \TOVk, The magnet ifm induced on 
the m>n muft be favourable to the confervation of that 
in the kyadftone $ which, we are perfuaded, is rapidly 
diifipated by the tremors into which this very elaftic 
fnbflance is thrown by the grinding with coarfe powders 
in any mould but iron. We imagine, that the cutting 
off flices by the lapidaries wheel has the fame bad et« 
fea. 

Not only will a magnet lift a greater lump of iron 
by its north pole, when another lump is applied to its 
fotich pole, but it will lift a greater piece of iron from an 
anvil than from a wooden table : for the magnet indu* 
ces the properly difpofed-polarity, not only in the iron 
which It lifts, but alfo in the anvil, or any piece ef iron 
immediately beyond it. This is fo difpofed ms to in- 
creafe the magnet ifm of the piece of iron between them ; 
and therefore to increafe their attra&on. The mag- 
netifm induced on the anvil is aUb in part, and per- 
haps chiefly, induced by the intervem'ng'iron. Thefe 
experiments are extremely variable tn their refults.*^— 
Sometimes a fmall magnet will puH an iron wire from a 
large and flrong one. Sometimes this will be done even 
by a piece of unmagnetic iron ; and the refults appear 
^nite capricious. But they are accurately fixed, depend- 
ing on the induced compound magnetifm. Mr JEpi- 
sns has i(ated fome of the more fimple cafes, in which 
we can tell which magnet fhall prevail. But the un- 
folding even of thefe cafes would take a great deal of 
room, and roiifk be emitted here. Befides, we are too 
' nnperfe6Uy acquainted with the degree of magnetifm 
induced on the various parts of an iron rod, and the de- 
gree of magnetifm inherent in the various parts of the 
magnets, to be able to fay, with certainty, even in thoic 
iimple cafes, on which fide the fuperiority of attra6^ion 
will rcntain. 
Ma^njr of' We nriay now proceed to deduce firom this theory 
arti6cial (for fo it may juftly be called, fince all is reduced to 
■"<P^^ one faft) the procefs for communicating magnetifm to 
bodies fitted for receiving and retaining it; that is, the 
method of making artificial magnets. We fhall not 
employ much time on this, becaufe the mofk appro- 
vsed methods have been delivered at length in the article 
Ma GUST KM of the Encyclopedia Brltannica ; and there- 
§&K. we fhall juft make fuch obfervations on them as 
fcrve to confirm, or to perfeft them by the theory. We 
acknowledge, that we do not know the internal procefs 
by which magnetifai is induced, nor even in what this 
magnetifm confifts. All that we know is, that the 
bringing the pde of a magnet near to any magnetifable 
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matter, produces a magnetifm of the &ind oppofite to 
that of the pole employed. We know that this is the 
cafe with both poles, and that it obtains at all the di« 
ftances where magnetifm is obferved. We know that 
the action of one pole is contrary to that of the other ; 
that is, it counteracts the other, prevents it from pro- 
ducing its effect, and deflroys it when already produced : 
and we know, that the production of thefe effeds re- 
fcmbles in its refult the protrufion of fomething fluid 
through the pores of the body, conftipating it in all re- 
mote parts; as if the virtue of a pole 1 elided in this 
moveable matter. > This is nearly all that we know of 
' it ; and by thefe fadls and notions we mull judge of the 
propriety and efFed of all the procefTes for magnetifing 
bodies. 

The moft fimple method of magnetifing a fteel bar, 
is to apply the north pole of a magnet to that end 
which we wifh to render a fouth pole. ' Attention to 
the effeAs of this* application is very inflrufiive. Hai^ 
in readinefs a very fmall compafs needle, turning on its^ 
pivot. It fhould not exceed half an inch in length, 
and fhould be as hard tempered as poflible, and flrong- 
ly impregnated. Immediately after the application of 
the magnet, carry the needle along the fide of the bar. 
If the bar be long, and very bard, we fhall obferve a 
fouth polarity at the place of contad ; a nouh polarity 
at a fmall diftance from it ; beyond this a weak fouth 
polarity ; then a weak and diffufed novth polanty, &c. ; 
tovirard the remote end the polarity will be found very 
nncertain. 'llie fame thing may be difcovered by lay- 
ing a ftiff paper on the bar, and fprinkling iron filings- 
over it, and then gently tapping the paper, to make 
them arrange themfelves in curve lines ; which will- 
point out the various poles, and fhew whether they are 
diffofed or conflipated. It is very amufing and inftrac- 
tive to obferve the progrefs of this impregnation. In. 
a few minutes after the firfi application of the magnet» 
we (hall perceive the flate of magnetifm very fenfibly 
changed. The north pole will be farther from the mag* 
net, and will be more diftinA ; thefouthern polarity will" 
alfo be protruded, and may appear for a moment at the re« 
mote extremity. The change advances; but the progrefs- 
is more flbw, and at la fi is infenfible. When the bar is 
not harder than the temper of a cu(;ting tool, the pro* 
cefs is foon over; and if the bar i* but ^tl or eight inchea- 
long, the remote end fhews the north polarity in a very 
few minutes. When the bar is very hard, the progrefs* 
of impregnation is greatly expedited by ftriking it fo as 
to make it found. If it be fufpended by a firing in a 
vertical pofition,. and the magnet applied to its lower 
end, the firiking it with a key will make it ring ; and^ 
in this way make the progrefs of magnetization very 
quick : but it does not aUow it to acquire all the mag- 
netifm that can. be given it by a very flrong magnet. 

But this is a bad way of impregnation. It is fcldomi 
that uniform magnetifm, with-only two poles, and thofe 



^n 
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(b.) So Clandiao. ** Nam ferro nurant vitam, ferrique vigore 

Vcfcitur, hoc dulces epulas, hoc pabula novit 
Hinc proprias renovat vires^ hinc fafa per artua 
Afpera fecretum fervant alimenta vigorem 
Hoc abfente perit, trifti morientia torpent 
Membra fame, venafque fitis confomit apertas." 
Ftiny fiiy*» '' Sob hscc materia (ferrum) vires ab eo lapide, accipit rctinetque longo tempore^ alitid' vtpftt*^ 
Imidciis iorram, ut aaDulonim catena fpedetur ixxtcrdom^ quod impcritom vulgut £twm appdUit vivum. 
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^ of equal ftrcDgthi cin be givem Enn when tliere are . fiindite energy or polarity. Tbit ccmceptioa taOict 
but two, the remote pok 13 generally diffufedy and - ^ ^' -*^ '^-*'~ *'' - '"" 
therefore feeble. It ia mvch iaiproved by employing 
two magnets, one at each end. And if the bar.is not 



perfeAly with the fe oblcrvationa of Brugmaat and Vta 
Swindeo i and admits of all the anomalies in the fitua- 



more than fix or eight inches long, and good magnets 
are employed, the m^gnetifm is abundantly regular 



tion of Bergmann'a indlfFerent and culminating points, 
if we only fuppofe that this motion is obftruded by the 
particles of the body. We muft Ici^ve this to the re* 



This, accordingly, is pradifcd for the impregnation of flcdion of the reader^ who wiil gve/t how, when the 



dipping needles, which mull not be touched, kil we 
diiluib the centre of gravity of the needle. But in all 
cafes, this method is tedious, and does not give ftron^ 
roagnetifm. 

The method which wu ufually pradiifed before we 
bad obtained a pretty clear knowledge of ioagnetifm, 
was to apply the pole of a magnet to one end of the 
bar, and pafs it along to the other end, prefling mo; 



magnet ii between C and i, this fubftance, avoiding the 
pole N of the magnet, efcapes below it, and goes to- 
ward the farther end. At the magnet advaocea, .it 
drives fbme of this back again, ice &c. This is gia- 
tuitous; but it aids the fancy, which, without fome con- 
ception of this kind, haa no obje& of fteady coat^mpU- 
tion. We have no thought when we Xpeak of the ge- 
nerating at C, or a, or f, a faculty of fome kind, by the 



derately. This was repeated fever al times on both fides .exertion of the fame faculty in N. The conceptioD is 

of the bar, always beginning the ftroke at the fame end too abdradcd, and much too complex. We ouill con« 

as at fird, and, in bringing the magnet back to that tent ourfclvea with knowing, that N produces a fouck 

end, keeping it at a diftance from the bar. I'he t&A pole immediately under it, and a north pole everywhere 

of this operation was to leave the end at which we be- elfe, or endeavours to do fo. It is unnecefiary to infiii 

gan the ftroke pofFcfled of the pnhrity of the pole em* .longer on this method : Conunon fenfe (hewa it to be 

ployed. .« very injudicious one. 

A general notion of the procefs may be given as fol- This metl.od waa greatly improved by beginning the 
lows, obferving, however, that there occur very many fri£iion at the centre. Apply the north pole at the 
great and capricious anomalies. When the north pole centre or middle of the bar, and draw it over the end 
N (fig. 16.) of the nmgnet A is fet on the end C of intended for the Ibuth pole. Having done this feveral 
the bar CBD, a fouth pole is produced at .C, and a tinves to one end on both fides, turn th^ magnet, ap* 
north pole at D, when the length of the bar is mode- ^plying its fouth pole to the middle of the bar, vid draw- 
rate. As the magnet advances flowly along the bar, mg it feveral times over the end intended for the north 
the fouthern polarity at C firfi increafes, then diminiihes, ^ole. 

and vaniihes entirely when N has arrived at a certain It was ilill more improved by employing two magrb 

point a ; after which, a northern polarity appears at C, nets at once, placed as in fig. 17. 00 the middle B of 



, and increafes during the whole progrefs of the magnet 
In the mean time, the northern polar i^ fird produced 

' at D increafes till the magnet reaches a certain point r, 
then diminifhes, vaniihes whea the magnet reaches. a 



>the bar, and drawing them away 'from each other, over 
the ends of it, as (hewn by the dire^ing darta, and re- 
peating this operation. It is plain that, as &r aa we 
undcrfland any thing of this matter, this procefs muft 



certain point /; after which, a fouthern polarity ap- be much preferable .to either of ^the fonner two. The 
pears at D, which increafes till the magnet ^reaches D. • magnets A and £ certainly concur in producing a pro- 
Mr Brugmann, who firfl attended minutely to thefepar- perly difpofcd magnetifm on all that lies between thcmt 

. ticulars (for Gilbert fpeaks of "Uiem pointedly), caUa tf and therefore on the whole bar at the end of each 

and / posnti of indjffiraicet and r-the culminating point ftroke. The end C muii become a north, and D • 

. of the pole D, and i the culminating point of the^pole fouth pole Still, however, as the ftroke gpea on to the 

C. Hardly can any general rule be given for the.fitua- .point of indifference, each magnet tends to weaken the 
tion of thefe points, nor even for the order in which 

T they iland ; fo great and capricious are the ancyrnaiies 
in an amazing Krie» of experiments narrated by Brug« 



mann and by Van Swinden* .Rcpeatipg the operation, 
and beginning at«C, the notthern polarity there is wea- 
kened ^fometimes de(lroyed),^hen aAorcd, and conti- 
nually inoreafcd duripg the reflof the ftroke. The 
fouthern polarity at D is alfo firii weakened, and fome- 
tlmes deftroyed ; then rcilured, and iin«illy augmented. 
The points /', a, ^,/, change their Qcuations, and fre- 
quently their order. 

Van Swinden has attempted to deduce fome general 
laws from his immenfe liil of experiments, avoidii)g 



polarity of the parts fituated beyond it. 

This method continued to be pradiied till about the 
year 1730- Mr Canton, availing himfelf of the expe- 
riments of Mr Mitchell of Cambridge, publiihed his me- 
thod by the j>oi;bl& touch as it is called. See Monthly 
Review for 17^5^ 59 

We need not^^at what has been deuiled in the '^^•'J*** ^ 
Encyclopedia^ Magnetism, p. 440, &c. and fhallonly?*^?^ 
make fome obfcrvations on the peculiar advantages lif ** 
this proccfn, as prelcribed by MitchcUi Canton, and im> 
proved by Mr Antheaumc, in his memoir fur ies Aim 
muM ortificith i^CG^ which was crowned by the Aca- 
demy of Sciences. (See alfo difl'ertations on the fubjeft 



every confideralion of a hypcthefis, or the Icaft conjee- by Le Main and Du Namely '740* 
ture by what means thefe faculties are excited. But I'hcre is an evident propriety in the arrangement in- 

though wc have perufed his invciiigation with care ar.d vented by Mr Mitchell, rcprefented in fig. 1 8. The 

candor, we mud acknowledge, that we have not deri- magnetifm induced on the two pieces of loft iron AD 

ved any knowledge which can help us topredid the re- and BC is an excellent method Sovfecuring every accef- 

fult of particular modes cf treatment w.th any gt cater ilon of magnetifm lo either of the hais. A good deal 

precifion than is fuggefted by a fort of common fcpfe. depends on the proper fize and length of thefe pieces; 



aided (or perhaps perverted) by a v^gue notion, that 

.thefe energies refuk. in fomething, whicli avi^ida the 

pole of the fame name, carrying along with it this di- 



ard our ignorance of the interior procefs obligea us to 
have reccurfe to ex|seriment alone for afccrtaining this. 
Whatever circumftances induce the ftrongefi magaetifoi 
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on.thofe bieces of iron, will canfe them to^ produce the 
gjcttf ft ette£^ oa ihe fttel bars \ and this will be indica- 
ted .by a greater attradion. Thcicfore that diftance will 
be the belt which enables two bars AB and PC to lift 
the ifrcateft weight hung on the piece AD or BC. 
When we impregnated bars whole breadth was about 
one tenth of their length, and their thickuefs about one* 
half of their breadth, we found, that if AD was about 
onefonrtb, or nearly one- third, i<f AB, they carried 
more than if it was either much .longer or. much fhort- 
cr. Mr Anthcaume's addition of the two great bars of 
iron £ and F makes a feniible improvement of the ^^- 
ginning of the impregnation, when very week magnets 
are employed; but did not feem to us to be of any far- 
ther fervice on the uble. This is agreeable to any 
theory which can be eftablifhed by what we have faid 
hitherto* 

The method of employing the magnets A and E 
(fig. 19), prefcribed by Mitchell and Canton, is ex* 
tremely judiciotis. l*he meeting of the diffimilar poles 
.at top increafes the magnetifm of each. The two dif- 
iimiUr poles F and G, certainly tend to give a tegular 
and proper magnetifm tf> the part FG of the bar which 
lies between them ; and this is the cafe on whatever 
part of the bar they are placed. But each pole tends 
.to dettroy the prefent. magnetifm of what lies between 
it and the pole of the bar on that iide* But mark— 
they tend to produce the defircd magnetifm .on what 
lies between them with the /»m of their forces; whik 
each tends to deftroy the marnetifm of the part with- 
out it by the AJfermce only of their forces. Therefore, 
on the whole, as they are moved to and fro along the 
bar, and the foremoft one even made to pa£i over the 
end of it a little way, they always add to the magnetifm 
already acquired. This confideration feems to enjoin 
fetting F and G extremely near each other 1 • for this 
feenia to increafe the fum, and to diminifh the difference 
of their adion. But it may be a queilion, Whether 
we gain more by iiron^ly roagnetiHug a very fmall part 
during the very (hort while that the magnets pafs over 
it, or by ading on more of the bar at once, and conti« 
nuing a wep.ker a^ion for a longer while o^this larger 
portion. Mr iEpinus add^ another con K-ration dc« 
pending on his notion of the internal procefs ; but we 
defer this to another opportunity. The fafeil diredion 
feems to be, to place them at the ditlance which ena- 
bles them to lift the greateft weight. They are then 
vndoabtedly ading with the greateil effect. 

Mr Antheaume directs to place the touching magpet» 
as in fig. 2o« for a reafon to be mentioned afterwards. 
Mr spinas alfo recommends \j^ for reafon^ founded on 
bis own hypothefis. We moft fay, that, in our trials, 
we have found this method very fenftbly fuperior, tibe- 
eially va the latter parts of the operation, when the re« 
iiftance to farther impregnation becomes nearly a La* 
.lance for the accumulating power of the magnets ; and 
we confider this as lio inconiiderable arg^unoeat for the 
juftice of Mr ^pinus's hypothefis* 

The great advantage of this method is- the regularity 
of the magnetifm which it produces. We never find 
more than two poles; and* when- the bars are hard, and 
oi Aliform texture, the polarity is very little diffufcd, 
and feemingly confined to a very fa. all fpace at the 
very extremities of the bar. This is indeed a prodi- 
gious aulvaatage in point of ftiength. It is no lefs fo 
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in order to fit the magnets for ezMriments mi the lav ' 
of magnetic adion ; for the latitude which the diffiifed 
condition of the poles gives in the feledion of the points 
from which the difiances are to be computed, has hi- 
therto hindered us from pronouncing on the law of 
magnetic asStion with the precifion of which we think 
it fully fufceptible. This method alfo is the only 'one 
by which we liave been able to impregnate two bars- 
joined end to end, confiderlng them as one bar. W« 
have fometimes (though very rarely) fuccecdcd in this; 
A> that when filings were ftrewed over them, the ap- 
pearance could not be dillinguifhed from a fingle bar.-— 
M B. Yet even in this cafe, in one expei iment with 
two bars of ^vl inches long, treated as one, when it 
could not be diftlnguifhed, either by the appearance of 
the filings, or by going round it very near with a conv 
pafs needle, a very fmall compafs needle difcovered a* 
neutral point, and a reverfion of polarity fimilar to 
^^, 14. at F, (hewing that it was really ading as two 
bars. Perhaps it mutt always be fo ; and this queilion 
is of confiderable importance in the eftablifhment of any 
theory of the internal procefs. 

It deferves remark, that» in order to fucceed in this 
attempt, a very confiderable prefTure is neceflary. We 
were obliged to clean the ends of the bars very careful* 
ly, and to force the frame of bars and foft pieces of iron 
ftrongly together by wedgesi in the manner of a form 
of types. We thought that wetting the ends of the 
bars with pure water aided the experiment ; and we are 
V€ry certain that oil not only greatly obftruded it, but 
even fenfibly impeded the common procefs. We had 
put a fingle drop of oil on a pair of bars which we were 
touching in the conunon Cantonian method, that the 
mi^nets might be more eafily drawn along them ; but 
we were furprifcd at finding that we could not give a 
itrong impregnation. The oil undoubtedly prevents 
the clofe contad. We found the fineii gold leaf pro. 
duce the fame effed in a great degree ; as alfo talc, of 
which a fquare inch weighed V^th of a grain. We do 
not infer any thing like obftrudlion to the paflage. of 
fomething material, but rather afcribe it to nere di- 
fiance^ although we are of opinion, that in the impreg, 
nation of two contiguous bars, fo that the magnetifm 
(whatever it is) is difpofed precifely as in one bar, there " 
ii a material transference. But we (ball fpeak of this in - 
its due plac^. 

it is not unworthy of remark, that we found bars to 
acquire more powerful magnetifm when pretty well po- 
lifhed than when rough. But we alfo found, that bars 
>confiderably rough acquired the firfl degrees of it much. 
more exptditioufiy than thofe which are fmooth ; al- 
though we never could bring, them to that high degree, 
of magnetifm that the fame bars^ acquired- after they 
had been poliihed. We think- it probable, that the 
ti^embrs, occafioned by the rough and har(h fuifaccs of 
tile hard ficel^ aro the caufes of this phenomenon. 

Some more obfervations on this method of the double, 
touch will be made afterwards, when wC' confider tlie. 
hypothcfis of Mr j&oinus : and we conclude the pre- 
fent fubjcd, by attempting to explain fome puzzling. 
appearances' which frcqucntly^occur in making artificial 
magnets. ' ^5,. 

A bar touched by a very ftrong magnet has beenD fficalrfcr 
faid Ly Mufchenbroek to be impaired by going over it«P'*"*«^ 
with a weaker magnet. If it had been made as ftrong 
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«i ponUe, t1i6 weiker mtgnet, when pafTed over it in 
the way praftifed by Mufchenbroeky mxx^firft deftroy 
part of this magnetifin ; and having done fo, it is un* 
able to raifc it anew to the fame degree of vigowr. 

Yet (fays Mufchenbroek with furprlfe) a large bar 
of common iron has greatly improved the magnet. A 
very large piece of iron mujl do this (eipecially if ftia- 
pcd like a horfefhoe, and applied with both heels), if 
the bar be not already at its maximum. 

It was thonght wonderful, that, in the method of 
double touch, not only was the magnetifm of the mag- 
nets employed not impaired, but, beginning with two 
magnets, whofe power is almoft infeniible, and repeat- 
ing the operations in the precife manner defcribed by 
Mitchell or Canton, not only the Imrs intended to be 
made magnetical, brut alfo the magnets employed, may 
be brought to their higheft poflible ftate of magnetifm. 
This is in evident conformity to the general fafks of in- 
duced magnetifm, and affords the ftrongeft proof that 
nothing is communicated in this operation, but that 
powers refiding in the bars are excited, or brought into 
action. The manipulation merely jf/w/ oceafton to this 
^1 adion, as a fpark of fire kindles a city. 
ETplana* There ftill remain fome circumftanccs of this method, 
tion of the as praAifed by Savery, Canton, and Antheaome, which 
be(^nn.ng ^^ extremely curious and important. 
Cant^n7' ^'" ^^^^^ ^^^ obfenred a fmaM bit of fteel acquire 
and An- very fenftble magnetifm by lying long in contaA with 
thcaume's the lower end of a great window bar. Telling this to 
proccCi. ^ f^j^j^ Yit was, for the firft time, informed, that this 
^ad been long dbferved, and that Dr Gilbert had made 
fome curious inferences from it. Mr Savery wanted 
fome magnets, and was at a diftance, from town. Re^ 
fleeing, Tike a philofopher, on what he had heard and 
t>bferved, he faw here a fourcc of magnetifm which he 
could incteafe, in the manner commonly praAifed in 
making magnets. He placed the bar AB (fig. 21.) 
to be magnet iTed between two great bars of cominon 
iron C and D, placing all the three in the magnetical 
dire£lion. He took another bar EF, and put two little 
pieces of iron, like the armour of a loadftone, on its 
ends ; and with thofe ends he nibbed the bar AB, rub- 
bing the upper half of it with the end F, and the lower 
with the end E. The refult of this was a very briflc 
magnetifm iir a few minutes, which, by various well de- 
vifed alternations, he brought to its higheft degree. 
His numerous experiments publifhed in the Philofophi- 
cal TranfaAions in 1746, contain much curious infor- 
mation, highly deferving the attention of the philofo- 
phers. Mr Canton, proceeding on the fame princi- 
ple, that bars of iron, which have been long in a^ verti- 
cal pofition, acquire an efficient magnetifm, begins his 
operations by placing his fteel bar on the head of a 
kitchen poker, and rubs it with the lower end of a pair 
of kitchen torgs. Mr Antheaume adheres more ftrift- 
ly to the inferences from the principle of terreftrial 
magnetifm, and repeats prerifely the previous difptjfi- 
tion •f things praftifed by Mr Savery, placing his little 
fteel bar aS (fig. 22.) between two great bars C and 
D of common iron, and arranging the whole in the 
magnetic direftion. Then, proceeding moft judiciouf. 
ly on the fame principle, he greatly improves the pro- 
cefs, by employing two bars EF and OH for the 
touch, holding them about an inch apart, inclined a- 
bout 15® to the bar AB. It is plain, that the lower end 
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of etch of thefe five ban Is a north pole, and tVe i^per 
end a fouth p<^le. Therefore the poles F and G con- 
cnr in giving the proper magnetifm to the portion FO 
of the fteel bar which is between them ; and by rub- ' 
bing it with thefe poles np and down, overpafitng each 
extremity about half an inch, he muft ibon gr^re to the 
bar A B a reg^olar nag^etifm ; weak, perhaps, but to 
be afterwards iocreafed in the Cantonian method, on m 
horizontal table. In this manner did Mr Antbeaunie 
make magnets of very great ftrength in 1766. See his 
Dtjfertation already quoted. ^ 

Thefe ohfervations naturally bring na to the Physio- GHbert'i 
LOGiA Nova de Magnbte st coaroaiavs Magitb- 'cndba! 
Ticis of Dr Gilbert ; a difcovery which the iagacioas"^*^ 
Kepler claflea among the greateft in the annals of 
fcience. 

It could not be that a phenomenon fo general, and 
To interefting and important as the natural polarity of 
magrnetic bodies, woidd be long known without ezd- 
ting ctlriofity about ita caufe. Accordingly the phtlo- 
fophers of the 1 6th century fpecnbted much about it, 
and entertained a variety of opinion, if that can be 
called an opinion which can hardly be faid to ezpfcfs a 
thought. We have in Marfigli Ficino a (hort notice 
of many of thefe opinions. Some maintained that tbe 
needle was direded by a pertain point in the heavens^ 
as if that were faying more than that it ahraya pointed 
one way. Othert, with more appearance of reaifoning, 
aicrtbed the diredion to vaft magnetic rooks. But all 
this was without giving themfelvea the trouble of try* 
ing to afcertatn what fituarion of fuch rocks would pro* 
duce the dire^ion that is obierved. Fracaftcri was, if we 
BPkiftake not, the firft who thought this trouble at all ne- 
cefTary ; and he obferves very fenfibly, that if thofe rocks 
are fuppofed to be in any place yet vifited by naviga- 
tors, and if they a^ as loadftones do (a circumftance 
which he fays muft be admitted, if we attempt to ex* 
pkin), the dire6tion of the needle will be very difiereat 
from what we know it to be. He therefore places them 
in the inacceffible polar regions, but not in the very 
pole. Norman, the difcoverer of the dip of the mari- 
ner's needle, or of the true magnetic dire6^ion, was na^' 
turally led by his difcovery to conceive the dire^ing - 
caufe as placed in the earth ; becaufe the north point ^ - 
the needle, in every part of Europe, points very far be- 
low the horizon. But although he calls the treatife \xk 
which he announces his difcovery the Ne^ AttracirDt^ 
he does not exprefs himfelf as fuppofing the needle to 
be attradcd by any point within the earth, but only 
that it is always dlre^ed to that point. 

It is to Dr Gilbert of Colchefter that we owe the 
opinion now univerfally admitted, that rnagnetic pola- 
rity la a part of the conftitution of this globe. Nor- 
man had, not long before, difcovered, that if a fted^ 
needle be very exa^ly .balanced on a horizontal axis» 
like tlie beam of a common balance, fo that it would 
retain any pofttion gifen it, and if it be then touched 
with a magnet, and placed on its axis in the magnetic 
meridian, it is no longer in equilibrio, but (at London) 
the north point of it will dip 72 or 73 degprees below 
the horizon. He did not, however, pubfifti his difco- 
very tilt he had obtained information how it ftood in- 
other parts of the world. The differences in the va* 
riation in different places naturally fuggefted the necef- 
fity of this to him. Being a maker ^ mariners com- 

pafTcs, 
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*pafre8» and teacher of navigation in London, he had the 
taircft opportunities that could be defiredt by furnifliing 
dipping needles to fuch ot the navigatorst his fcholars, 
as he knew iroft able to give him good information. 
And the accounts which he received made his difco- 
very, when announced to the world, a very complete 
thing ; for the commanders of fhipa engaged in long 
voyages, and particularly to Chipa, informed him that, 
in the vicinity of the equator, his dipping needles re- 
mained parallel to the horizon, but that in coming to- 
ward the north pole, the north end of the needle waa 
deprefled, and that the fouth end dipped in like man-' 
ner at the Cape of Good Hope, and in the Indian O- 
cean ; that the needle gradually approached the hori* 
zontal pofition as the ihip approached the equator, but 
that in coming to the north of it at Batavia, the north 
point again dipped, and at Canton waa feveral degrees 
bdow the horizon. 

On thefe autliorittest Norman boldly faid thatf in the 
equatoreal recionii the needle was horizontal, and that 
either end dipped regtilarly aa it approached either 
pole ; and that in the pdles of the earth, the needle waa 
, perpendicular to the horizon • He therefore announ- 
ced this as a difcovery, not only (ingularly curious, but 
alfo of immenfe importance ; for by means of a dipping 
needle the latitude of a ihip at fea may be found with-* 
out feeing the fun or ftars. 

Dr Gilbert, comparing thia pofition of the compafa 
needle with the pofitions which be had obferved fmall 
needles afTume in his numerous experiments in relation 
to a oiagnet, as we have defcribed at great length, waa 
naturally led to the notion of the earth's being a great 
loadlbdne, or as containing one, and that thia arranged 
the dipping, or, in general, tlie mariner's needle, in the 
fame manner as he obferved a great magnet arrange a 
fmall needle poifed on its pivot. He therefotr compo- 
fed his Phyjiologid N<n^ de Magnete^ et de Teilure mag* 
no Magntte; in which he notices fo many points of re- 
femblance to the diredive power of a- magnet, that the 
point feems no longer to admit of any doubt. Dr Gil* 
bcrt's theory may be thus exprefied : 

All the phenomena of natural mag^tifm are analo* 
gous to what we ihould obferve, if the eartli weae a 
great magnet, having ita poles near the poks of the 
earth's equator, the north pole not far from Baffin'* 
Bay, and the fouth pole nearly in the oppofitc part of 
the globe. A dipping needle, under the influence of 
this great magnet, muft arrange xtfelf in a plane which 
paiies through the poles of the magnet, the pofition of 
which plane is indicated (at lead nearly ) by the ordi- 
nary compafs needle ; and it will be inclined to the ho« 
rizon fo much the more as we recede from the equator 
iif the great magnet. 

This opinion of Dr Gilbert was not lefs ingenioua 
than important ; and if firmly cftablifhed, it furniihea a 
complete theory of all the phenomena of magnetifm. 
But obfervatioBs wcie neither fufficiently numerous in 
the time of Dr Gilbert, nor fufficiently accurate, to 
enable that great genius to affign the pofition of this 
great magnet, nor the laws of its adion. The theory 
was chiefly founded on the phenoaiena of the dipping 
needle ; phenomena which might have been unknown 
for agesy had the firft notice of them fallen into any 
other handa than Norman's. They are not, like thofe 
€»f variation, which might be made by any failor. They 
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require for their exhibition a dipping needlei and the 

attention to drcumftanccs which can occur only to a 

mathematician. A dipping needle is to this day, not- 

withftanding all our improvements in the artsi one of 

the moft delicate and dificnlt tailca that an indrumcnt 

maker cin take in )iand, and a good one caniM>t bd had 

for lefs than' twenty guineas. We are conitdent that 

fuch as evert Norman could make were &r inferior to 

what are now made, and quite unfit for ufe at fea while 

the ihip is lAider fail, although they may be tolerably 

exa6l for an obfervation of the dtp in any port ; an<l 

we prefnme that it was fuch obfefihttions only that 

Nornian confided in« Our readers will readily conceive 

the difficulty of poifing a needle with fuch a perfect 

coincidence of its centre of gravity and axis of nootiort, 

and perfjp^l roundnef«i of this axis, that it (hall remain 

in any pofition that vis given it. Add to this, that a 

grain of duit, tnvifible to the niceft eye, getting under 

one fide of this axis, may be fufficient for making: it 

affume another (K>fitiom It muft alfo be a difiieult 

matter to preferve this delicate thing, fo as . that no 

change can happen to it. Befided, all this rauil be 

performed on a piece of tempered ileel which we are 

certain haS' no magnetifm. Where can this be got, or 

what can tnfure us agaxnft magnetifm \ Nor is there lefs 

difficulty in making the obfervations without great rifk 

of error. If the needle, moveable only in a vertical 

planie^ be not iet in the plane of a magnetic meridian, it 

will always dtp too much* At London, where the 

magnetic direction is inclined 73^ to die horizon, if it 

be in a plane 20^ from the magnetic meridian, it will 

ftand almoft perpendicular ; for it is cafy to fee^ by the • 

methanical refolution of forces, that it will take the po« 

fition which brings it nearefl to the true magnetic dt> 

region. This, we think, is confirmed by feveral of 

Norman's and other old obfervations of dtp. They are 

much greater tlian they have been fmce found in the 

fame places. 

Mr Daniel Bernoulli has given a very ingenious^ mit-. 
principle, by which we can make a dipping needle qq^hj. 5^?^ 
which %rill give a very accurate obfervation on fhore ;pingnccdfc] 
and being fo eafily executed, it deferves'to be generally 
known. Let a dipping needle be made in the heft 
manner that can be done by a workman of the place, 
and balanced with fome care before impregnation, fo 
that we may be certain that wben touched it will take 
nearly the true dip. Touch it, and obferve tlie dip. * 

Deflroy its magnetifm, and then alter its tudance in fuch 
a manner that, without any magnetifm, it will arrange 
itfelf in the inclination of the obferved dip. Now touch 
it again, giving it the fame poles a^ before. It is plain 
that it will now approach exceedingly near indeed to 
the true dip, becaufe its want q{ perfed equilibrium de* 
ranged it but a few degrees from the proper direction. 
If this fecond obfervation of the dip (hould diflfer feve- 
ral degrees fiom the firfl, by ^he inaccurate firft forma- 
tion of the needle, it wfll be proper to repeat the ope- 
ration. Very rarely indeed will the third obfervatioil 
of the dip vary from the truth half a degree. 

Mr Bernoulli makes this fimple 'contrivance anfwer 
the purpofe of an univerfal inftrument in the following 
ingeniotza manner. A very light brafs graduated circle 
ETG {^^^, 23.) is fixed to one fide of the needle, con- 
centric with its axis, and the whole is balsmccd as nice- 
I]t as poffiUe before impregnation. A very light indes^ 
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CD i« then fitted on tile tain, fo as to turn rather ftiffly impoiUbk to afcertain the pofitions of the dipping 
on it. This will deftroy the equilibrium of the needle, needle. It will be a tangent to one of the feconcJary 
If the needle has been oiade with perfedi accuracy t and magnetic curves, and thefe will be of a very intricate 
. pcrfe^y balanced, the addition of thia inde^ would fpecies. We cannot but confider the difcovery of the 
caufe it always to fettle with the index perpendicular to magnetic conilitution of this globe as a point of very 
the horizon, whatever degree of the circle it may chance great importance, both to the philofopher and to fo- 
to point at. But as this is fcarceiy to be expelled, fet ciety. We have confidered it' with fome care ; but hi- 
the index at Tarious degrees of the circle, and note therto we have not been able to form a fyftematic view ' 
what inclination the unroagnetic needle takes for each of the appearances which gives us any fatisfadioni 
place of the index, and record them all in a table. Sup- The well informed reader is lenfible, that the attempt 
pofe, for example, that when the index is at 50, the by means of the horizontal or vaiiation needle is ex- 
needle inclines 46* from the horizon. If in any place treroely tedious in its application, and is very unlikely 
we obferve that the needle (rendered magnetic by lying to fucceed; at the fame time it muft be well underflood. 
between two ftrong magnets), having the index at 5c, The two diflcrtations by Euler, in the 13th and 2 id 
inclines 46^, we may be certain that this is the dip at volumes of the Memoirs of the Royal Academy at Ber- 
that place; for the needle is not deranged by the mag- lin, are moft excellent performances, and give a true 
netifm from the poikion which gravity alone would notion of the difficulty of the fubje^. Yet, even in 
give it. As we generally know fomething of the dip thefe, a circiimftance is overlooked, which, for any thing 
that is to be expelled in any place, we muft fet the in- we know to the contrary, may have a very great tSt^, 
dex accordingly. If the needle does not ftiew the ex* If the magnetic axis be far removed from the axis of 
pe6ted dip, alter the pofition of the index, and again revolution, as far, for example, as Mr Churchman places 
obferve the dip. See whether this fecond pof!tion of it^ the magnetic meridians will be (generally) much inSecVMu- 
the index and this dip* form a pair which is in the table, cliqed to the- horizon \ and we (hall err ^crj far, iJF we*^ ^^^} ^ 
If they do, we have got the true dip. If not, we muft fuppofe (as in Euier's calculus) that the dipping needle ^^''' 
try another pofition of the index. Noticing whether will arrange itfclf in the vertical plane, pafling through 
the agreement of this lait pair be g^reater or Icfs than the dire6kion of the horizontal or variation needle ; orif 
that of the former pair, v^ learn whether to change wc imagine that the poles of the great nugnet are in that 
the pofition of the index io the fame dire6kion as before, plane. We even prefumc to think that Mr Euier's af- 
or in the oppofrte. The writer of this article has a dip- fumptioo of the place of his fi6kitious poles (namely* 
ping needle of this kind, made by a perfon totally un- where the needle is vertical), in order to obtain a ma* 
acquainted with the making of philofophicalinftruments. nagcable calculus, is erroneous The intnoduftton of 
It has been ufed at Leith, at Cronftadt in Ruffia, at this circumftance of inclination of the magnetic men- 
Scarborough, and at New York, and the dip indicated dians to the horizon, compticates the calculation to fuch 
by it did not in any fingle trial di£Fer i{ degrees from a degree as to make it almoft unmanageable, except in 
other trials, or from the dip obferved by the fineft in- (bme fele6ied fituations. Fortunately, they are import- 
flrumencs. He tried it himfclf in Leith Roads, in a ant ones for afcertaining the places of the poles. But 
tough fea ; and does not thfnk it inferior, either in cer- the inveftigation by the pofitions of the dipping needle 
tainty or difpatch, to a needle of the moft elaborate is incomparably more fimpic, and more likely to give 
conftruftion. It is worthy of its mofl ingenious au- us a knowledge of a multiplicity of poles. The confi- 
thor, and of the public notice, becaufe it can be made deration of the magnetic curves {'m the fcnfe ufcd ia 
for a moderate expence, and therefore may be the means the prefent article), teaches us that we are not to ima- 
of multiplying the obfervations of the dip, which are gine the poles immediately uiuler thoie parts of the 
of immenfe confequence in the theory of magnetifm, (uriace where the needle flands perpendicular to the ho- 
and for giving us an accurate knowledge of the magne- riaon, nor the r^agnetic equator to be in thole placea 
tical con fti tut ion of this globe. where the needle is horizontal ; a notion commonly and 
. ^> ' This knowledge is ftill very imperfe6i, owing to the plauhbly entertained* Unfortunately our moft numerous 
rninff ^^^^ ^^ ^ ^^ numerous colic Aion of obfervations of obfervations of the dip are not in places where > they are 
the ffreat the dip. They art of more importance than thofe of the moft inftru^ive. A feries fhould be obtained, cx» 
magnet the horizontal deviations from the meiidiaa. All that tending from New Zealand northward, acrofs the Paci- 
roTi'alned we can fay is, that the earth ads on the mariner's needle ftc Ocean to Cape Fairweather on the weft coaft of 
'" ^^ as a great loadftone would do. But we do not think North America, and continued through that part of th» 
* that the appearances refemble the efFeds of what we contiiient. Another feries (hould extend from the Cape 
would call a good loadftone, having the regular magne- of Good Hope, up along the weft coaft of Afiica to* 
tifm of two vigorous poles. The dips of the needle in the tropic of Capricorn ; from thence acrofs the inte« 
various parts of the earth feem to be fuch as would re* nor of Africa (where it would be of great importance- 
fult from the action of an extremely irregular loadftone, to mark the place of its horizontality) through Sicily, 
having its poles exceedingly diffufed. The increafe of Italy, Dalmatia, the eaft of Germany, the Gulph of 
the dip, as we recede from thofe places where the needle Bothnia. Lapland, and the weft point of Greenland, 
is horizontal, is too rapid to agree with the fuppofitioa This would be nearly a plane paifmg through the pro- 
of two poles of conftipated magnetifm, whether we (up- ,bable iituations of the poles. Another feries (hould be 
pofe the nuignetic a6tioi¥ in tbi^ inverfe limple or du^- made at right angles to this, forming a fmall circle, 
cate ratip of the diftances, unlefe the great terreftrial crofling the other near Cape Fairweather. This would 
magr:et be of much fmaller dimensions than what fome pafs near Japan, through Borneo, and the vveft end of 
other appearances oblige us to fuppofe. If there be New Holland ; alfo near Mexico, and a few. degrees 
four polny as Dr Haliey imagined, it will be next to weft of Eafter Ifland. In this place, and at Borneo,, , 
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%he incUnatioo of the magnetic plane to the hoiizon 
would be confiderablcf but we cannot find thit out. It 
fnay* however, be difcovered in other points of this 
circle, where the dip is cocfiderable. We have not 
room in this (hort account to illuftrate the advantages 
derived from thefe ferieiea ; but the ref) edging reader 
will be very fenfible of them, if he onlj fuppofes the 
great magnet to be accompanied by its magnetic curves, 
to which the needle is always a tangent. He will then 
fee that the firft feries from Nc# Zealand to Cape Fair- 
weather, and the fecond from Cape Fairweather round 
the other fide of the globe, being in one planey and at 
very different diftances from the magnetic axis^ mud 
^ contain very inftrudlive pofitions of the needle. But 
we ftill confefs, that when we compare the dips already 
known with the variations, they appear fo irreconcile- 
able with the refults of an uniform regular magnetifm, 
that we defpair of fuccefg. Every thing feems to indi- 
cate a multiplicity of poles, or, what is (lill more ad- 
verfe to all calcuUtion, an irregular magnetifm with vc- 
Ty dilFufcd polarity. 

Much inftruflion may furely be expeded from the 

obfervations of the Rufiian academicians and their eleves, 

who are employed in furveying that vad empire ; yet 

we do not hieet with a Angle obfervation of the dip of 

the needle in all the bygone publications of that acade- 

. my, nor indeed are there many of the variation. - 

And con- ^^^ want of fuch information, philofophers are ex- 

cerning tbe tremely divided in their opinions of the fituation of the 

fiinatkm of magnetic poles of this globe. ProfefTor Krufft, in the 

iupolet. j^jj^ volume of the Petcrlburgh Commentaries, places 

the north pole in lat. 70^ N. and long, ly W. from 

London ; and the fouth pole in lat. 50° S. and long. 

92^ E. 

Wilcke of Stockholm, in his indication chart (Swed, 
JVlem. torn, axx- p. 218.), places the north pole in N. 
Lat. 750, near Bftlfin's Bay, in the longitude of Cali- 
fornia. The fouth pole is in the Pacific Ocean, in lat. 
70" S. 

Churchman places the north pole in lat. 59^ N. and 
long. 135*^ W. a little v/ay inland from Cape Fair^ea* 
ther ; and the fouth pole in lat. 59^ S. Long. \ty^ £• 
due fouth from New Zealand. 

A planifphere by the Academy of Sciences at Paris 
for 1 786, places the magnetic equator fo as to interfc(^ 
the earth's equator in long. 75 , and 155" from Ferro 
Canary Ifland, with an inclination of J2 degiees near- 
ly, making it a great circle very nearly. But we are 
not informed on what authority this is done ; and it 
does not accord with many obfervations of the dip 
which we have coUcAed from the voyages of feveral 
BritiHi navigators, and from Ibme voyageg between 
Stockholm and Canton. Mr Churchman has given a 
iketch of a planifphere with lines, which may be called 
parallels of the dip. Thofe parts of each parallel that 
have been ascertained by obfervation are maikcd by 
dots, fo that we can judge of his authority for the 
whole conftru£lion. It is but a (ketch, but gives more 
fynoptical information than any thing yet pubH(hed. 
The magnetic equator cuts the earth's equator in long. 
15^ and 195° £. from Greeawichi in an angle of nearly 
17 degrees. The circles of magnetic inclination are 
not parallel, being coniiderably nearer to each other on 
the (hort meridian than on its bppofite. This ciicum- 
iiance, being founded on obfervation, is one of the 
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fbrongeft arcruments for the exiftcnceof a pa^ftctof to^ 
lerable regularity, as the caufe of all the pofitions of the 
compafs needle ; for fuch mujl be the pofitions of the 
circles of equal dip, if the axis of this magnet is far re- 
moved from the axis bf rotation, and docs not inter- 
fed it. 

Now, if the fituation of the poles be any thing near 65« 
the average or medium of theie determuiations, and if ^ 
we form all our notions by analogy, comparing the po* 
fitions of the compafs needle in relation to the great 
terreftrial magnet, with the pofitions affumed by a Imall 
needle in the neighbourhood of a magnet, we mufl con- 
clude, that the magnetical confiitution of this globe has 
little or no reference to its regular external form. The 
axis of the magnet is very far removed from that of the 
globe (at leafl 1500 miles), and is not nearly parallel 
to it, nor in the fame plane. It required the fagacity 
and the fklll of a Euler to fubjc<|t fuch anomalous mag- 
netifm to any rules of computation \ and every perfon 
qualified to judge of the fubjed mull allow his diflerta- 
tion in the 13th volume of the Berlin Memoirs to be a 
work of wonderful refearch. It is a very agreeable 
thing to fee fuch a conformity between the lines which 
exprefs the regular magnetifm of Euler's dinertation* 
and the lines drawn by Dr H alley from obreivatioq» 
and which appeared to himfclf fo capricious, that he 
defpaired (not with (landing his confummate (kill in geo« 
roetry) of their ever being reduced to a mathematical 
and precife fyftem. 

Without dctrading from the merit of Dr Gilbert, Con6rmi.. 
we m^y prefume to fay that his notion of the earth'st'onsof Dr 
being a great magnet was not, in his mind, more than ®*''^«f j'* 
a fagacious conjedure, formed from a very general and^*^^^** °^' 
even vague comparifon. Yet the comparifon was fufd- 
ciently good to give him great confidence in his opinion 
that the adion of this great magnet, in perfect confor- 
mity to what we obfcrve in Our experiments with mag« 
neu, is the fource of all the magnetifm that we obferve. 
If there was po thing elfe in proof of the juftnefa of hit 
theory, it is abundantly proved by the beautiful expert* 
ment of Mr Henfiiaw, mentioned in the article Varia- 
TiON, EncycL p. 621. col. 2. An iron bar held nearly 
upright, attrad^s the fouch end of a compafs needle 
with its lower end \ and if that end of the bar be kept 
in its place, and the bar turned round tili it becomes 
the upper end, the fouth point of the needle immedi- 
ately turns away from it, and the north end is now 
attraded. This experiment may be peifedily imitated 
with artificial magnetifm. 

Having fupported a large magnet SAN {fig. 24.), . 
fo that its ends are detached from furrounding bodies, 
place a fmall needle B (poifcd on its pivot) about three 
inches below the north pole N of the magnet, and in 
fuch a fituation that its polaritv to the magnet may bt 
very weak. Take how a fmall piece of common iron, 
and hold it in the pofition reprefented atC. Itsbwer 
end becomes a north pole, attra£ling the foiich pole of 
the needle. Keeping this in its place, turn rouiid the 
piece of iron into the pofition D; the fouth pole of B 
will now avoid it, and the north pole will be attracted. 
Wc dire^ed the needle to be fo placed, that its polart* 
ty, in relation to the magnet, may be weak. If it be 
ilrong, it may a£k on the end of C or D like a.magnec, 
and councera£i the magaetifm induced on C or D by 
vicinity to A. 

S I At 
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An tnonymons writer in tlie Philofophical Tranfac- difference appetra from thity that loirg^ continued pofi- 

tionsi N° 177. Vol. XV. relates fevend obfervations tion gives determined and permanent magnet ifm, and 

made during a voyage to the Eafl Indies, which are quite that it is deftroyed by an equaUy long continuance in 

conformable to this. A few leagues northweft from the contrary pofitidn. It feems to: be very generally 

the ifland AfcenHon, the fouth point- of the compafs true, that a magnet will carry more by its north than 

needle hardly fhewed any tendency to or from the lower by its (bath pole. It (hould be fo in this part of the 

end of an iron bar. It iecmed rather to avoid the up^ world, became the terreflrial magnet ifm induced on the 

per end ; it was not in the Icaft affeiEled by the middle iron confpires with the roagnetifm induced by the north 

of tlie bar ; but when the bar was laid horizontal, in pole of a magnet, but counters^ the magnctifm indu* 

the magnetic dire6lion, its two ends affcdcd the diffi- ced by the fouth pole*. 

milar ends of the compafs needle very ilrongly ;'but The propriety of Mr Savery's, Mr Canton's, and* 

when horizontal, and lying at right angles to the mag- Mr Anthcwime's proceiTes for beg^'nning the impreg- 

netic diredlion, its polarity was altogether indifferent. nation o£ bard fteel bars is now plain, and the fuperior 

A 8 -the other phenomena of induced artificial mag- efre6t of the two great bars of common iron in thepro- 

•ecifm have the fame refemblance to the phenomena of pofed method of Mr Antheaume. We cannot but take 

natural magnetifm, a bar which has remained long in this opportunity of paying the proper tribute of praife 

the vicinity of a magnet acquires magnetifm (permanent) to the ingenuity of MrSavery. Every circnmitance 

in the fame way, and n.bdified by the fame circumftan- of his proccfii was (eleAed in confequence of an accu- 

ces, a? in nattnral magnetifm. ^Hammering a bit of com* rate conception of magneti(W\, and the combination of 

fDon iron in the immediate vicinity of a magnet, gives this fcience with Dt Gilbert's theory. His procefs is 

it very good magnetifm. Expofing a red hot bar to the lame with Antheaume's in every refpedt, except the 

cool in the neighbourhood of a magnet has the fame ef- eircim^ftance of the double touch borrowed from Mit- 

fed. Alfo quenching it fuddenly has the fame effcA. chell and Canton. Thefe oblervations do not detra^ 

Quenching a fmall red hot fieel bar between two mag- from the difcemment of Mitchell and Canton, who law 

nctS) was found by ns to communicate a much flronger in thofe experiments wliat had efcaped the attention of 

magnetifm than we could give it by any other method, hundreds of readers. ^ 

Its form indeed was very unfavourable for the ordinary But there occurs an obje6tion to this theory of Drs^a,.,^ 

method of touching; for it confifled of two little fpheres Gilbert, which was urged againfl it with great force. oHjc^io:! 

conne^ied by a (lender rod, and could fcarcely be im- We obferve no tendency in the magnet or compafs dctiaced 

pregnated irv any other way than by placing it for a needle toward this fuppofed magnet. An iron or fteel^^ ~^ 

very long while between maiijnets. In all thefe expert- bar is not found to increafe its tendency downwards, f^niiblc at* 

ments, the polarity acquired is precl£tly fimilar to that that is, is not £enfibly heavier, when its fouth pole is np- tra^lon. 

acquired by the fame treatment in relation to this fnp- permoil in this part of the world. A needle fet afloat 

poled great terreftrtal magnet. In fhort, in whatever on a piece of cork arranges itfelf quickly in the proper 

manner we purfue this analogy in our experiment*, we diredion. ; but if continued ever £> long afloat, it has 

ind the refemblance mofl perfect in the phenomena. never been obferved to approach the north tide of the 

We cannot but think, therefore, that this new phy. veflel. This is quite unlike what we obferve in the 

fiology of the magnet by Dr Gilbert is well cdablifhed;. mutual adions of magnets, or the a^ion of magnets on 

arid we think ourfelves authorifed to affulne it as a pro- iron. This objedion appears to have given Dr Gilbert 

pofition fully demonfl rated, that the earth is a great fome concern ; and he mentions many experiments which 

magnet, or contains a great magnet, the agency of which have been tried on purpose to difcover fome magnetlcal 

produces the direction of the magnetic needle, and all tendency. He gets rid of it as weU as he can, by fay- 

the magnetifm which iron acquires by long continuance ing, that the dirediive power of a magnet extends much 

in a proper pofition. It w this which made us hj, in farther than its attradive power. He confirms this bj 

the beginning of this article, that attraiRion and polari- fevcral experiments. But Dr Gilbert had not ftudied 

ty were not confined to magnets, but were properties the (imultaneous a6Hons of the four poles, nor explained* 

belonging to all iion in its metallic f^ate. We now fee by the principles of compound motion, how thefe pn>- 

the reafon why any piece of iron brought very near duced all the poflible portions of the needle. Indeed* 

to another piece will attrad it— 430th become magneti- the compofition of mechanical £br^:es was by no means 

cal, in confequence of the agency of the great magnet; familiar with philofophers at the end of the i6th cen^ 

and their magnetifm is fo difpofed, that their mutual tury. We ice it now very diflin^ly. The pohrity of 

attra^ions exceed their repulGons. Alfo, why an iron the needle, or the force with which it turns itfclf into 

rod, placed nearly in the magnetical direction, wilt fi- the magnetical pofkion, depends on the difference be- 

sally arrange itfelf in that dire£tion. ^Hb, why the tween they^mj of the anions of each pole of the mag*, 

terreflrial polaHty of common iron is indifferent, and net on both the poles of the needle ; whereas its ten* 

either end of the rod will fettle in the north, if it have dency towards the magnet depends on the di&rence 

nearly that pofition at firfl. The m^gnttifin induced of thea^f^^rrnr^y of thofe a6Uona (feen^22» 25.) The 

by mere momentary pofition is fo feebk as to yield to firft may thus be very great when the other is almofr 

any artifidal magnetifm. As a moment was fuflicient infenfible. We fee, that coarfe iron filings heap about 

for imparting it, a moment fuffices for deftroying it ; the magnet very £fift, and that very fine filings approach 

and another moment will impart the oppefite magne- it very flowly. Now, the largeft magnet that we cmn 

tifm. But artificial magnetifm requires more force for employ, when compared with the great magnet in the 

its produ^ion, and fome of it remains when the produ- earth, is but as a particle of the fineft filings that can be 

cing caufe is removed, and it does nt>t yiekl at once conceived. This furely dinoinifhes exceedingly, if it 

to the contrary magnetifjo. That there is no farther docs not entirely annihilate the objeAion : but aa we 

have 
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ziz bd ima^\ that is, 

ij. Atlr" of A ; attr" of B =r 3 ^ : w a /. 

As an example o£ this comparifon^ let us fuppofe the 
great teiTcftri-il magnet to be a thoufand times larger 
aivl flronger than the magnet whofe attradion we arc 



have Beard it urged Wy many as an improbable thing, ^ 8 (//* — 0^)0 d ^ 8 ( '* — ^*) r ^^^A 
that a long magnet, kept afloat for many months (which 
has been done) fhall not (hew the fmalleft tendency to- 
wards the pole of the terreftnal magnet, wc think it de- 
fcrvcs to be confidered with accuracy, and the queftion 
decided in a way which will admit of no doubt. 

Let the very fmall magnet C (fig. 25-) be placed 
pjctcly in- nc3r a 'great magnet A, and then near a fmaller mag- comparing with that of teneftrial magnelifm. Let us 
*" net B, in fuch a manner that its polarity to both f^iall alfo fuppoie the diilan'ce from the pole of the great 
be the fame ; and then let us determine the proportion Magnet to be fmall, fo that its attratlion may be con- 
between the attractions of A and B for the fmall mag- fiderable. Let us make d = 1200, a being = 1000, 
net C. and b =z if Thefe are all very rcafonable fuppoQtions. 
• This will evidently depend on the law of magnetic SublUtuting thefe values in the formula, wc have attr* 
adion. For greater fimplicity of inveftlgation, wc fhall of A : attr* of B = i : 1000 very neaxly ; and there- 
content ourfelvcs with fuppofing the adion to be in- fore when the needle, when placed ncata magnet^ vi- 
▼erfely as the diftance. bratcs by its polarity as faft as it does by natural mag- 
Let AN, = AS, =/i; BN — ^; C« = f, AC = </, netifm, it* tendency toward that magnet muft be alto 
BC = ^ ; and let the abfolute force of A be to that of gether infenfible ; for the difproportion is incomparably 
B at the fame diftance as m to i. greater than that of 1 to 1000, in the largeft magnets 
The magnetic aaion being fuppofcd proportional to with which wc can make experiments^ Obferve alfo, 
1 



2", wc have» 

I. A6lion of ANoa C/ = 



m 



d'-^a — c 



2. 



AN on C « = 



m 



ASon C/=: — 



AS on C A = 



m 
d + aJ^i 



m 



7+ 



5, The whole a.^ion = 



8m acd 



'[' 



d'—a+e* Xdi—a — 



rl 



6« If r be very limall in comparifon with a or k, the 

8 ma cd ' 
whole zQiiovt of A isf irery nearly = ^^ • 

7. And the tendency of C to B is, in like manner^ 



The dire6iive powers 6f A and B are at their masr- 



that we have taken the ca£e where the aitradions are 
the ftrongcft, vir. when the magnet C is placed in the 
axis of A or B. In the oblique poHfions, tangents to 
the magnetic curves,' the attractions are fmaller, almoft 
In any ratio. 

We took the L'lverfe ratio of the diftances for the 
law of a6tion, only becaufe the anslyfis was very fimple. 
It is very evident, tliat the difproportion will be ftiU 
more remarkable if the adion- be inveifely as -the fquare 
of the diftance. 

The objection therefore to the origin of the polarity 
of the compafs needle, and of all other magnets, name- 
-ly, the a£iion<of a great magnet contained in theeartb, 
appears plainly to be of no force* We raither think that 
the want of all fenfible attradion, where there is a briJk 
polarity, is a proof of the juftneia of the conjedure i 
for if the compafs needle were arranged by the adion 
of magnetic rocks, or even exteuixve flrata^ near the fur- 
face of the earth, the attradions would bear a greater 
proportion to the polarities. We have even obferyed 
this. A confiderable mafs of magnetic ftratum was 
found to derange the needle of a furve}'or's theodolite 



nam fUte when C k placed with iu •«•« tt right .n- " * confidcrable diftance allaround (about 140 yard*), 
glei to the4ine. AC or BC. la which cafe we have, }}"!:. "'/i^'J^^t'-^! °"'^!.°" Ai'l"' ^b "'^'^^A"^ 



8. The dire£kive power of A =: ^ ^ > 

9. The diredive power of B = JTIZT** 
When thefc dire^ve powers are made equal, By pla- 



cing C at the proper diftsnces from A and Bj 
kave, 

lo. 4m<i:4 5, orm^:3=s<^ — /i':<J*— ^ 
And mai^^-^mab^^bd^ — b a* 
mai*:=:b{d*—a*) +mabK 

i*= — (<A — u*) -f. ^. 



we 



»i. 



12. ^ 



ma 



Let the attraa^oM of A and B for the «ry (inall ?«'" f ?f8^^ which attrad each other have oppo- 



floated It on water in a large wooden difh, and let it 
in a place where it was drawn about 15 degrees from 
the magnetic meridian. It was left in that fituation a 
whole night, well defended from the wind by a board 
laid on the difh. Next morning it was found applied 
to that fide of the difh which was nearcH to the di« 
ilurbing rocks. It had moved about fix inches. ' This 
was repeated three times, and each time it moved in the 
fame diredlion ( nearly )4 which differed confiderably 
from the dire6lion of the needle itfelf. 

It is now plain that we may, with confidence, afTume 
Dr Gilbert's theory of terreftrial magnetifm as fuffi. 
ciently eftablifhed. And, Cnce we mud certainly call 
that the north pole of the ereat magnet which is fitua- 
ted in the northern parta of the earth, and fince thofe 



magnet C, when its polarity to b6lii is the famey be 
czprefied by the fymbols « and fi. We have 
Bmacd' Sbe^ 



^sr 



(^— ^/-(-r*— ^%)»» 



whichi by n^ 10. is 



fite polarities, we muft fay, that what we caU the north 
pole of a mariner^s needle, or of any other magnet, has 
the fouthern polarity. * 

We may now venture to go farther with Dr Gilbert, 

and 
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* 70 and to fay that all the magnet Ifcn which we obfcrvc, 

The grcit svheYher in nature or art, ia cither the immediate or the 

the^fourr'e ^^^^^^^ ^^^^ ^^ ^^^ action of the great magnet. As 

of all nitu- foft bar* foon acquire a tranfient magnetifm j aa hard 

ral ma^ne- bars, after long expofure, r.cquire aienfible and pcrma- 

^^^^ Tent magnetifm — we muft infer, that ores of iron, which 

are in a ftate fit for impregnation, mud acquire a fen« 

ifiblc and permanent magnetifm. by continuing, for a fe- 

ries of ages, in the bowels of the earth. And thus the 

magnetifm of loadftones, which, till the difcovcry of 

the nitural magrtetifm acquired by pofition, were the 

fources of all bur magnetical phenomena, is now proved 

to be a necefiary confequence of the exigence and a- 

gency of a great magnet contained in the bowels of the 

^^ earth. « 

Loadilonet ' ^^ fcems to refult from this theory, that, in thcfe 

in the mine northern parts of the wbtld, that part of every- natural 

may haTc loadftone that is at the extremity of the line drawn 

their poles ^jj^ough the ftone in the magnetic direftion (houid be 

fKioof ^ ^** P^^^ » ^^^ ^*^ *^* loadftone, when properly poifed, 
ihottld of itfelf affume the very pofition which it had in 
the mine. Dr Gilbert complains of the inattention of 
miners (rude bominum grnui, lucro fotius quam ph\ficM. 
confulenUsX to this important circumftancc. Once, how- 
ever, he had the goodTortune to be advertifed of a great 
magnetic male lying in its matrix. He repaired quick- 
ly to the mine, examined it, and marked its points 
which were in the extremities of the magnetic line. 
When it wa^<letached'from its matrix, he had the plea- 

■ fure:of finding its poles in^the very' places he expcded. 
The loadftone was.of confideraUe fizc, weighing about 
20 pounds. — Mr Wilckc gives in the6wediih.Com* 
mentaries feveral inftances of the fame kind. 

But (hould this always be the cafe \ By no means. 
There are many circumftances which may give the mag- 
netifm of a loadftone a very different dire^ion. We 

> have found, that fimple juxtapofitioa to a magnet will 
fometimes give a fuccelfion of poles to a long bar of 
hard fttei. The fame thipg may happen to an extenfive 
vein of mag^etifable matter. The loadftone taken out 
of this vein may have been placed like tb^itVif a. fofk bar 
placed in the magnetic line, if iyinc; in one part of the 
vein ; if taken from .another part of it, its polarity may 

- be the very reverfe ; and in another part it may have 
tio magnetifm, although completely fitted for acquiring 
it. It may have .its poles placed in a dire6kion different 

• from all thefc, in confeouence of the vicinity of a great- 

. er loadftone. As loadftones pofleffed of vigorous mag- 

. netifm arc alwayfi found only in fmall pieces, and in pieces 

of various fizes and force, we muft expert evety pofi- 

- tion of their, poles. The only thing that we can ex- 
pe^ by^heory is,' that adjoining loadftones will have 
their friendFy poles" tin^fed toward each* other, and a 

. general- pre^atace of or tendency to » polarity fynmie- 

. trical witli that tjf the caiih. The reader will find 

fome moreobfervalions to this purpdfe in the artrcle 

VARiAtiON, Ettcych p. 62 J. as alfo itfGilbert'strcatife, 

- B- III. c. 2. p. 121. 

Nor f hould all ft rata or nwfTcs of iron ore be magne- 
tical. We know that none are fufceptible 'of induced 

. magnetifm, but fnch as are, to a certain degree, in the 

metallic ftate. Such ores are rot abundant. Nay, 

even all of fuch ftrata do not nectfTurily acquire magne- 

•lifni by the adion of the great magnet. If their prin- 

.. >cipal dimcofions lie nearly perpendicular to the magnc- 
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tic dire6lton, they wiO not acquire any fenfiblc quanti- 
ty. A ftratum in this country, rinng about 1 7 degrees 
to the N. N. W. will fcarcdy acquiipe magnetifm. It 
may alfo happen, that the influence of the great mag- 
net is counteraded by that of fome extenfive ftrati|m 
inacceffible to man, by reafon of its great depth. 

Thus we fee, that all the appearances of the original p^\t 
magnetifm of loadftones are perfectly confiitcnt with cwjfc of 
the notion that they are effe^s of one,geiieral cofmical^heirfresc 
caufe, the a£lion of the great magnet contained in the"*^"^*^'*- 
earth, and that there is no oocafion to fuppofe this great ^°^* 
magnet to differ, in its conftitution or manner of a^ion, 
from the fmall maffes of funilar matter called loadftone. 
The only difficulty that prefents itfelf is the great fupe- 
rioiity of magnetic force obfervable in fome loadftones 
over other maftea of ores circumjacent, which arc not 
diftiikguiihable by us by any other circumftance. We 
acknowledge ourfelves unable to iblve this difficulty; 
for the magnetifm of *fuch pieces is fomctimes incom- 
parably ftroi^ger than what a bar of iron acquires by po- 
ll tion ; yet this bar is much more' fufceptible than the 
ores which are fit for becoming loadftones. Perhaps 
there is fome chemical change which obtains gradually 
in certain maffes, which aids^ the impregnation, in the 
fame way that we know that being red hot deftroys all 
magpietifin, whether in a metal bar or in an ore. This 
fcems to be confirmed by what we fee in fome old iron 
ftanchions, which acqture the ftrongeft magnetifhi in 
thofe parts of their fubftance which are combining 
themfdves with ingredients floating in the atmofphere. 
That part which is eafed in . the ftone, and exfoliates 
and fplits with ruft, being converted into fomething 
like what ia called finery- cinder, becomes highly and 
•permanently magnetic. Such peculiarities as thefe, ope- 
rating for ages, may allow a degree of magnetical im« 
pregnation (in whatever this may confift) to take pkce, 
to which we can fee no refemblance in our experiments. 
It would be worth while to place iron wires in a tube 
in the magnetic direction, which could be kept of a 
proper red heat, while it is converted into.scthiops by 
fteam. It is not unlikely that it would acquire a fc«- 
fible and permanent magnetifm in this way. It may 
be, that the little atoms, as they arrange themfelves in 
ar fort of cryftalline or Symmetrical form, may alfe ar- 
range fo as to favour magnetifm. Were this tried in 
the vicinity of a ftrong magnet, the e£Fe£i mifflit be 
more remarkable and precife. Perhaps, too, whue iron 
is precipitated *in a metallic form from its folutions by 
another raetd, fomething of the fame kind may happen. 
We know, that proper oves of iron, expofed to cemeu" 
tation in a low red heat, in the magnetic dire^iony be* 
conies magnetic. 

Notice has beep taken in the EncycL art. VAaiA-^^tural 
TiON, of the attempts of ingenious meu to explain thecaofctof 
change which is obfcived in all parts of the globe, on ^*>c chingti 
the direction of the mariner's needle, the gradual change ^[-^^^I 
of the variation. The hypothefis of Dr Halley, thattion. 
the globe which we inhabit is hoUow, and inclofes a 
magnetic nucleus, moving round another axis, is not 
inconfiftcnt with any natural law, if be did not fuppofe 
the interval ^filled up with fome fluid. The aflion of 
tlie nucleus and fhell on the intervening ilutd would 
gradually bring the two to one common motion of ro- 
tation, as may be inferred from the reafoningv employ- 
ed by Newton in his remarks on the Cattefian vortices. 

Leaving 
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Tueaving out thia circumflance, there is only another 
caufe which can afftjA, and nrmft afFcft, the rotation of 
both ; namely, the mutnal a^ion of the magnetic nu- 
cleus, and the mafleb of magnetic matter in the fticlL 
If the axis of rotation of, this nucleus be different from 
the line joininpr its magfictic poles, thefe poles will have 
a motion rtlative to the fhell ; and this motion may ea- 
fily be conceived fuch as will produce the changes of 
magnetic dircftion which we ohferve. It may even 
produce a motion of the northern magnetic pole in one 
direction, and of the fouthern pole in the oppofite di- 
re^lioni and this witli the appearance of different periods 
of rotation, as fuppofed by Mr Churchman. We may 
here obfcrvc, by the way, that the change of magnetic 
direction in this ^country is not nearly io great as is' 
commonly imagined. I'he horizontal needle has Shift- 
ed its pofition about 35^ at London fince 1585 ; but 
the point of the dipping needle has not changed 1 o^. 
We may alfo obfenre, that when the pole of the central 
magnet changes its place, the magnetifm of an exten- 
sive ftratum, influenced by it, may fo after its difpofi- 
tion,^ad to change the pofition of the compafs needle in 
the oppofite dire6ilon to that of the change which the 
central magnet alone would induce on it. 

Bitt as motions have not yet been afligned to this nu- 
cleus, which quadrate with' the obferved pofitions of the 
needle, and as the very exigence of it is hypothetical, 
it may not be amifs to examine, whether fuch a change 
of variation may not be explained by what we know of 
the laws of magaetifm, and of the internal coiiftitutton 
of thie earth? 

I • It is pretty certain, that the veins in which load^ 
ftones are found are not parts of the great magnet. This 
appears from their having two poles while in the mine, 
and alfo from the very fmall depth to which man has 
been able to penetrate. When we compare the pofitions 
of the dipping needle with thofe of a fmall needle near 
a magnet, we muft iuier, that the poles are very far be- 
low the fur face. 

Yet we know, that there-arc magnetifable f!rata of very 
great extent occupying a very confiderable portion of 
the external covering. Though their bulk and ablblute 
power may be fmall, when compared with thofe of the 
great magnet, yet their greater vicinity to the needlet 
on which obfervations aie made^ may give them a very 
fenfible influence. In this way may a great deal of the 
obferved irregularities of the pofitions of the needle be 
accounted for. In the Lagoon at Teneriffe, Fntillee 
obferved the van'atton 13^ 30' wefl in 1724, while at 
the head of the ifland it was only 5 '\ The dip at the 
Lagoon was 63^ 30', grearfy furpafiing what was ob- 
ferved in the neighbourhood. Muller found, in the 
mountains of Bohemia, great and defultory differences 
of declination, amounting fometimes to 50 ^ At Man- 
tua, the variation in 175H was 12^ ; while at Bononia 
•nd Brixia it was nearly 18". Great irregularities were 
obferved by Gocte m the Gulph of Finland, cfpecially 
near the ifland of SufTaN, anongfbme rocks : on one of 
thefcf the needle fhewcd no polarity. Captain Cook 
and Captain Phipps obferved diiferenees of icS extend- 
ing to a confiderable diAanee, on- the wefl coafts of 
North America. In the neighbourhood of the ifland 
Klba in the Mediterranean, the pofuion of the ncecile is 
greatly afFeded by the iron flrata, in which that ifland 
io much aboundst In this country^ there are alio ob« 



E t I S M. 

ferved fmall deviatlonf, which extend over confiderable 
tra^s of country, ir.dicating a great extent of ilrata 
that arc weakly magnetic. Since fuch ft rata receive 
their magnetifm by indu^^Ion, in a manner fimilar to a 
bar of hard fled, and Gnce we know th^t this receives 
it gradually, it may vei7 probably happen, that a long 
feries of years may elapfe before the magnetifm attaint 
its ultirnate difpofnion. 

Here, then, is a neccfTary change of the magnetic di* 
region ; and although it may be very different in diffe* 
rent places, according to the difpoGtion and the power 
of thofe flrata, there mufl be a general vergency of it^ 
one way. 

1. It is well known that aU metals, and particularly ' 
iron, are in a progrefs of continual produdton and de-* 
metallization. The veins of metals, and more particu- 
larly thofe of iron, are evidently of poflerior date to 
Xhat of the rocks in which they are lodged. Chemiftry 
teaches us, by the very nature of the fubflances which^ 
compofe them, that they are in a flate of continual 
change. This is another caufe of change in the magne^ • 
tic direAion. Nay, we know that fome of them have* 
fuddenly changed their fituation by earthquakes and' 
volcanoes. Some of the ftreams of lava from Vefuvius 
and iEtna abound in iron. This has greatly changed 
Its fituation ; and if the flrata from which it proceeded 
were magnetical, the needle in its neighbourhood mufl* 
be affe6led. Nay, fubterranean heat alone will effedl a 
change, by changing the magnetifm of the flrata. Mr 
Lievog, royal aflronomer at Beffefledt in Iceland, writes, 
that the great eruption from Hecla in 1783, changed 
the dire£lion of the needle nine degrees in the immedi- 
ate neighbmirhood. This change was produced at a* 
mile's diilance from the frozen lava ; and it diminifhed 
to two degrees at the diilance of 24 miles. He could- 
not approach any nearer, on account of the heat flill re- 
maining in the lav^, after an interval of 14 months. 

All thefe caufes of change in the dire^ion of the 
mariner's needle muft be partial' and irregular. But* 
there is another caufe, which is cofmical and univerfal. 
Dr Halley's fuppofition of four poles, or, at leafl, the 
fiippofitioo of irregular and ditf'uftd poles, feems the ' 
only thing that will Tr^ree with the obfervations of de- 
clination. We know that all magnetifm of this kind j 
(that is, difpofed in this manner) hasa natural tendency^" 
to change. The two northern poles may have the fame • 
or oppofite polarities. If they are the fame, their ac- 
tion on each other tends to diminish the general magne- 
tiini, and to caufe the centre of effort to approach the 
centre of the magnet. If they have oppofite polarities^ 
the contrary effeS will be produced. The general mag- 
netifm of each will increafc, and the pole (or its centre 
of effort) will approach to the furface. In either of^ 
thtrfe cafes, the compound magnetifm of the whole may 
change exceedingly, by a change by no means-coiifidcri 
able in the magnetifm of each pair of poles. It is diffi- 
cult to fuVJedt this to c?Jcu}ation j but the reader may 
have very convinclig proof of it, by taking a ftrong 
and n weaker magnet of the f^me length, j»nd one of 
them^ at leaf^, ot fletl not harder than fpriug temper* 
Lay them acrofs each other like an acute letter X f 
and then place a compafs ne^fdle, fo th?tits plane of ro- 
tation may be prrpendicular to the plane of the X» 
Note exa(iily the pofition in which the needle fettles. 
In a few minutes afler^ it will be fouad to- change con^ 
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makes it impeU not the iron* bat tlie fanomuliiig iir» 
fwecping it out of the way | and thin giving occafioo 
for the lurroundiDg air to rafh arouod the magnet, and 
to hmry the bits of iron toward it. There is^ perhaps, 
more ingenioos refinement in this thought than in any 
of the impulfive theories adopted fince liis day by Des 
Cartesy Enler, and other great philofophcrs : But it is 
fagacioufly remarked by D. Gregory, in his MS. noteft 
on Newton, that this theory of {..ucretius falls to the 
ground ; becaufe the ezperimeots fucceed juft as well 



fideraUy, although no peniarkable dnnge has yet hap- 
pened to the magnets fhemfelvcs. 

We flatter ourfelves, that our reaBcTs will grant that 
the preceding pages contain what may juftly be called 
a theory of magnetifm, in a^ much as we have been able 
to include cvety phenomenon in one general fa£i, the 
indufiion of magnetifm ; and have given fuch a de- 
fcription of that fa£i^and its modifications^ that we can 

accurately predict what will be the appearances of mag- under water as in the ar. As to the explanations, or 

nets and iron put into any deiired (ituation with refpe^ de fcriptions, of the canals and their dock gates, open* 

to e?.cb other, f f our notions of philofophtcal difqiri* iog in one dtre^ion, and Ihutting in the other, conftruc- 

fitton (delivered in art. PfliLosoPHY, EncytL Brit, ) be lions tliat ar« changed in an inftant in a bar of iron, by 

jud, * we have explained the fubordinatr phenomena, or changing the pofitioQ of the magnet, we only wonder 

bave given a theory of magnetifm. that men, who have a reputation to lo£e, ihould ever 

But it is not eafy to fati^fy human cnriofity. Men hazard fuch crude and unniechanical dreams before the 
have even inveftigated, or fought for csufes of the per- public eye.- The mind of oKin cannot conceive the pof- 
fevcrance of matter in its prcfeot condiiion. We have Ability of their formation ; and if they are really form- 
not been contented with Newton's theory of the celef- ed, the effc^s fhould be the very oppofite of thoTe thai 
tial motions, and have fought for the caufe of that mu- are obferved ; the ft ream (hould move thofe bodies ,leaft 
tual tendency which he c^led gravitation, and of which which aiferd ready channels for its paflage. .If a rag 
all the motions are particular inftances. of iron filings be arranged by the iropuifion of (uch a 

Philofophers have been no lefa inquifitive after what ftream, it (hould be earned along, by it ; and if it is 'tm-s 

may be the caufe of that mutual attraction of the difli- pelUd toward one end of the magnet, it (houki be im- 

milar poles, and the repulfioo of the fimilar poles, and pelled/fipm the other end. Since wc now know, tlmt 



that faculty of mutual impregnation, or exatement, 
which fo remarkably diilingui(h ironi in its various ftates, 
from all other fub!lanccs. 'V\yt a^ion of bodies on each 
other at a diflance, has appeared to them an abfurdityi 
Bcd all have had recourfe to fpme material intermedium. 



each panicle of filings is a momentary maguet, we mud 
allow a iimilar ilream whirling round each. Is that a« 
explanation which exceeds all power of ooactpiion I . 

But has it ever been fliewn, that there is any impul* 
iion at all io thefe phenomena ? Where is the impelling 



tion. This is a fa£t, which fets all reaConing at defi« 
ance. The polarity of each rag is fo difpofed, that 
their adjoining ends turn to each other. 1 his is ano* 
ther uncontrovertible CaA. And thefe two.£ids explain 
the whole. The arrangement of iron filings, therefore, is 



The phenomenon of the arrangement of iron filings is fabftance \ The only argument ever offered £i>r its ex- 
extremely curious, and naturally engages the attention, iftence is, th9t we are relolved that the phenomena of 
It is hardly poffible to look at it without the thought magnetifm (hall be produced by impuliion, amd the ar- 
arifing in the mind of a ftream ilTuing from one pole of the rangeroent of iron filings looks fbmewhat like a ftrcanu 
magnet, moving round it, entering by the other pole, and But enough of this. We trutt that we have (hewn the 
again iffuing from the former outlet. Accotdingly, this way in which this arrangement obtains in the cleareft 
notion has been entertained from the earlieft times, and manner. Every particle beconaes magnetic by inducp 
different fpeculatiflshave had different ways of conceving 
how this ftream operated the eifeds which we obferve. 
. The fimpleft and moft obvious was juft to make it 
«^ like any other ftream of flukl matter, by impulfion. 
ImpulTion is the thing aimed at ^y all the fpeculatifts. 

They have a notion, that we conceive this way of com* a fecondary fad, depending on principles more general; 
mnnicating motion with intuitive clearnefs, and that a and therefore cannot, confittently with jod logic, be af- 
thing is fully explained when it can be (hewn that it is fumed as the foundation of a theory, 
a cafe of impulfion. We have confidered the authority Had magnetifm exhibited no phenomena befides the 
of thefe explanations in the article Impulsion, of this attraction and repulllon of magnets, it is likely that we 
Sttpplemetit^ and need not repeat our reafons for refufing fhould not have proceeded very far in our theories, and 
it any pre- eminence. But even when we have (hewn would have contented ourfelves with reducing thefe 
the phenomena to be cafes of impulfion by fuch a ftream, phenomena to their moft general laws. But the com- 
the greateft difficulty, the vmA curious and the moft munication of magnetifm fcems a great myftery. The 
^mbar rafting, is te afcertain the fources of this impulfiv^ fimple approach of A magnet commuuicates thefe powers 
motion of the fluid — How, and from what caufe does it to a piece of iron ; and this without any diminution of 
1)egin ? What forces bend it in curves round the magnet ? 
Thufe philofophers, whofe principle obliges them to ex« 
plain gravitation alfo by impulfe, muft have another 
ftream to impel this into its curves. AAing by impul- 
fion, this magnetic ilreatn muft lofe a quantity of mo- 
tion equal to what it 'communicates. What is to re- 
ftore this ? What direAs it in a particular courfe thro' 
''the magnet ? And what is it that can totally alter 4hat 
courfe— in a moment — in all the phenomena of induced 
magnetifm ? How does it impel ? Lucretius, either 
«f himfelf, or Tpeaking after the Greek philofophers, 
I 



piece 
its own powers. On the contrary, beginning vnth mag- 
nets which have hardly any fenfible power, we can, b^ 
a proper alternation of the manipulations, communicate 
the ftrongeft magnetifm to as many hard fteel bais as 
we pleafe ; and the original magnets (h^U be brought 
to their hfgheft degree of magnetifm. . We have no 
notion of powers or faculties, but ss qualities of fome 
fubftances in which they are inherent. Yet here is no 
appearance of (omething abftra£led from one -body, and 
communicated to, or fliared with another. The pro- 
cscfs is like kindling a great fire by a fimple fpark ; here 

is 
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n no commttme«tioiH l»iit onW o^cqfion gj^n to the ex- longed to 2 m^netical fluid» reiidiDg in tU 1)t)diet fofizep^ 
en ton of powers inherent in the CDinbuftible matter. Tt tible of magnetifm ; and that the exertion of this fkouU 
apoeara probable, that the cafe is the fame in magne- ty require nothing but the abftra^ion oJFthe fluid from 
tifm; and that all that is performed in making a magnet one end of the magnetic bar, and its conft»pation m the 
is the excitement of powers already in the ftcel, orthegi* other. And this conje^lure was confirtted by obfer- 
Ting occafion for their exertion ; as burning the thread vtng, thiat in the indii6lioii of magnet^m on a piece of 
which ties together the two ends of a bow» allows it to iron, the power of the magnet is not dtmitiidied. 
unbend. This notion did not efcape the fagacity of All thefe crrcumftances led Mr JSjMiMts to frame the 
Dr Gilbert ; and he is at much pains to fliew, that the following hypothefis : 

coitio magnriica is a quality inherent in all magnetical 1 . There exifts a fubftaoce in all magnetk bodiesi 
bodjcS) and only requires the proper circumftance for its which may be called the lu^sgnetit ikiid ; the partitkb 
exertion. He is not very fortunate in his attempts to of which repel each other with a force decreaiii% as the 
explain kov> it is developed by the vicinity of a mag* diftance tndreafes. 

net^ und how this faculty t or aduai exertion of this 2. The particles of magnetic fluid attrad, and are 
power, becomes permanent in one body, while in an- attrafted by the particles of iron, with a force that va«» 
other it requires the conftant prefence oJF the magnet. ries according to the fame law. 
Maenetical It is to Mr iEptnus, of the Imperial Academy of St 3* The particles of iron lepel each other according to 

liyitothefi) Peter(burgh, that we are indebted for the fird really the fame law« 

«f-«j»uiu8. pbilofophicai attemot to explain all ihefe myfteries. 4. The magnetic fluid moves, without any ^on(ide«. 

We mentioned, in tKe article Elbctricitt, SupfL the rable obftru6^ion, through the pores of iron and foft 

circumflance which fuggefted the firft hint of this the- fteel ; but is more and more obftru6led in its motioli as 

ory to iGpinus, vi%, the refemblance between the at* the fteel is tempered harder; and in hard tempered fteeU 

tra£lions and repuUiofis of the tourmaline and of a mag- and in the ores of Iron, it is moved with the greateft 

net. A material caufe of the ele6kric phenomena had difficulty. 

long been thought familiar to the philofophers. They had In confeqnence of this fuppofed attra<E^ion for iron> 

attributed them to a fluid which they called an eleftric the fluid may be contained in it in a certain determinate 

fluid, and which they conceived to be fhared among'bo^ quantity. This quantity will be fuch, that the accumula* 

dies in different proportions, and to be tvaAsferable from ted attfaAitm of a particle for all the i rem balances, ot ii . 

one to another. Dr Franklin's theory of the Leyden equal to, the vepulfion of all the fli^id which the iron con* 

phial, which led him to think that the faculty of pro- t9ins» The quantity of fluid competent to a particle of iron 

ducing the ele^rical phenomena ^depended on the defl- is fuppofed to be fuch, that the repulfion exerted between 

ciency as well as the redundancy of this fluid, combi- it and the fluid competent to another particle of iron is 

ned with tlie phenomena of induced ele^ricity, fuggeft« alfo equal to its attradion for that paTticle of iron : And 

ed to j^pinus a very perfpicuous method of Rating the therefore the attrition between the fluid in an iron bar 

analogy of the tourmaline and the magnet ; which he A for the iron of another bar B, is juft equal to its re- 

publifSed in 1758 in a paper read to the academy. pulfion for the fluid in B ; it is alfo equal to the repul* 

Refleding more deeply on thefe things, Mr ^pinoa flon of the iton in A for the iron in B. This quantity 

came by degrees to perceive the perfect flmilaHty be- of fluid refiding in the iron may be called its natural 

tween all the phenomena of ele6tricity by poficion and q^ahtity. 

thofe of magnetifm ; and this led him to account for In confequence t>f the mobility through the pores 

them in the fame manner. As the phenomena of the of the iron, the magnetic fluid may be abflra6tcd 

Leyden phial, explained in Franklin's manner, (hews from one .end of a bar, and condenfed in the other} by 

that a body may appear ele^rical all over, by having kfs the agency of a proper extef nal force. * But this ia a 

than Its natural quantity of the eledric fluid, as well as violent ftate. The mutual repulfion of the particles of 

by having more, itfeemed to follow, that it may alfo Condenfed fluid, and the attraction of the iron which it 

be fo in refpe6i to different parts of the fame body; has quitted, tend* to produce a more unifbrm diftribu.* . 

and therefore a body may become eledrified in oppo- tion. If we refle6t on the law of adion, we fliall clear-* 

lite ways at its two extremities, merely by abflrafking ly perceive, that fomewhat of this tendency muft ob- 

the fluid from one end, and condenfing it in the other; tain in every fbte of condenfation and rarefaction^ and 

and thus may be explained the phenomena of induced that there can be a perfe<H eqiftlibrium only when the 

eleAricity, where nothing appears to have been commu- fluid is diffufcd with perfeA uniformity. This, therc- 

nicatcd from one body to the other. If this be the cafe,J fore, may be called- the natural statb of the iron. 
the two ends of a body tendered cleAric by indudion If the rcfiftance oppofed by the iron to the motion of 

fhould exhibit the fame diflindions of phenomena that the magnetic fluid be like that- of perfe^ fluids-to the 

are exhibited by bodies wholly redundant and whoUy motion of foltd bodies, arifmg entirely from the com^* 

deficient. The redundant ends fliould repel each other ; municatton of motion, there is no tendency to uniform 

fo fliould the deficient ends ; and^ a redundant part difFufion fo weak as not to overcome fuch refiflance, and 

(hould attract a deficient. AH thefe refults of the con- finally to produce this uniform diftri but ion. But (as 

jedure tally exadly with obfervatton, and give a high is more probable) if the obflru^ion refembles that of z 

degree of probability to the conje6ture. The flmilarity clammy fluid, or of a foft plailie body like clay, fome of 

of thefe phenomena to the attractions of the diffimilar the accumulation, produced by the agency of an extern* 

poles of a magnet, and the repulfions of the fimilar poles^ nal force, may remain when the force is removed ; th^ 

IS fo flriking, that the fame mode of explanation forces diffufion will ceafc whenever the equalifing forcofls jufl; 

itfelf on the mind, and led Mr .£pinu8 to think, that in equiHbrxo with the obflmdion. 
the faculty of producing the magnetical phenomena be* All the preceding circumftances of the hypothefia 
SuFPL. Vol. II. Part I. * T arc 
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kre fo pctf«A1y analogous to the hypotheiis of Mr M^ fadion in B /. Hence we Icarn, in the outfet oi thiV 
pinus for explaining the ele^rtcal pheDomeoa* which is attempt to explanation, that the attion of a magnet will 
given in detail in the article Electricity of this Sup^ be fo much the greater as its poles are more cocictntia* 
f/ttiunt, that it would be fupetfliious to enter into a rei- ted. This is ^reeable to oblervation, and gives fome 
nute Jifcuilion of their immediate refulu. We there- credit to the hypotheiie. We can juil fee, in a very 
fore beg the reader to perufe that part of the article general manner, that the ^id will be rarer than its na- 
Eledricity where the elemenu of ^pinus's hypothesis tural fUte in /, and denfer in n; and that the change 
are delivered, and the phenomena of induced ele<dricity of denfity is gradual, and that the deniity may be re- 
explained (w«. from n^ 1 1. to 63. inclufive), and to prcfented by the ordinates of tome line € id (fig. 27. )» 
fuppofe the diicourfe to relate to the magnetical ftuid. while the natural deniily is reprefented by the ordinate» 
Let N9 S» n, /, be confidcred as the overcharged and to the h'ne C ^ D, parallel to j «. There will be fome 
undercharged pares of a magnetical body» or the poles point B of the iron bar» where the Huid will be <^ its. 
of a magnet, and of iron rendered magnetical by indue- natural denijty, arid the ordinate B b will meet the line 
tion. We (hall confine our obfervations in this place cbd'it^ the point of its interfe^ion with CIX 
to thofe circumftances in whic)i^the mechanical pheno- All this adion is internal and imperceptible. Let 
mena of magnetifm are limited by the circumftance, that us inquire what will be the fenfible external adion.. 
magnets always contain their natural quantity of fluid ; There is a fupertority of attradion towards the magnet;, 
fo that their adion on iron, and on each other, depends For fmce the magnetic adion is fuppofcd to diminifn 
entirely on its unequable diftribution ; as is the cafe continually by an incieafe of diitance, the curve, whofe 
^5 with induced eledricity. ordinates reprefent the forces, has iu convexity toward 
Magnetifm Let the magnet N AS (fig. 26.), having its north the axis. Alfo, the force of the poles AN, AS arc 
hw iniu- pjj|g jj^ oveicharged, be fet near to the bar « B t of equal at equal diftances ; For, by the hypotheds, the 
by juxupo- ^®'"™^" iron, and let their axes form one ftraight line, attradion and repulfion of ao individual partide are 
fitioo. Then (as in the cafe of eledrics) the overcharged pole equal at equal diliances; and the conden&tion in AN^ 
N A ads on the bar B only by meana of the redundant is equal to the deficiency in AS, by the fame hypothe- 
fluid which it contains. For that portion of iU fluid, fis ; becaufe NAS ftill contains its natural quantity o£ 
which is juft fufficient for faturating the iron, will repel fluid. Therefore the adion of both poles may be ex* 
the.fluid in B, >uli as much as the iron in N A attradi preflcd by the ordinates of the fame curve, and they will. 
it ; and therefore the fluid in B fuftains no change fiom differ only by reafon of theiv diftances. We may their- 
this portion of the fliuid in NA. In like manner, the fore exprefs the adions by the four ordinates Mm, P/, 
pole SA ads 00 D only in confequence of the iron in Nn, (^7, of fig. 2. ( of which the property (deduced 
SA, which is not faturated or attended by its equiva* from the fingle circumftaace of its being convex to- 
lent fluid. ward the axis) is, that M m + Oq is greater than P^ 
If the fluid in B is immoveable, even the redundant 4. N n. There is therefore a furplus ofattraction. It 
fluid in NA, and redundant iion in SA, will pro- is only this furplus that is perceived. The fluid, move-, 
duce nofinpbU eficd on it : For every particle of iron able in B, biU retained by it (b as not to be allowed to- 
in B is accompanied by as much fluid as will balance, efinpe, is prefied towards ita remote end n by the ex* 
by its repulfions and attradioius, the attradions and re- cefs P/ — Q^^ of the repulfion of the redondint flaid 
pulfionsof the equidiflant particle of iron. But as the in AN, above the attradion of the redundant iron in 
magnetical fluid in B is fuppoied to be eafily moveable, AS- This excefs on every panicle of the fluid is tranf- 
it will be repelled by the redundant fluid in AN toward mitted, by the common laws of hydroltatics, to the 
the remote extremity », till the refiflance that it meeta flratum immediately incumbenc on the extremity «, and 
with, joined to its own tendency to uniform diffufion, B is thus preffed away from A. But every panicle of 
^ft balances the repulfion of AN. Thia tendency to the iohd matter in B is attcaded towards A by the ex- 
uniform diffufion obtains as foon aa any fluid quits its eels M n — Na of the attradion of the redtmdant 
places as has been fufficicntly explained b the Supple- fluid in AN above the repidfion of the redundant iroa 
mentary article Elxctrici^ty, n^ 16. 17. ^cl in AS : and thia excef s is g reater tha»the other ; for 

But, at the fame time, the redundant iron in AS. at- \^ ^ \^ greater than f+^n. 

•rads the fluid in B» and would abftiad it from B «, . ti • .1. r ^ 

and condenfe it into B 1. This attradion oopofes the ^ TJ^c piece of common iron « B x ,8 the-efbrc attrad- 

repulfion now mentioned.. But, bccaufe AS is more «^' '« confequcnce of the fluid m it havingbeen pro- 

remote from every point of B than AN is from the pdlcd towards its remote extremity, and drftnbuted m 

^ iame point, the rep Jlfions of the redundant fluid in AN « manner fome what refembhng us di Anbimon m NAS. 

wiU pVevaQ ; and, on the whole, fluid will be propelled Now, m this hypothcfis, mapetifm is held to depend 

toward I., and wUl be rarefied on the part B x. But aa. V'^''^}^ ^^ ^he diftnbution of the fluid. B has there- 

to what will be the law of diftribution, both in the re- ^^''j ^^^"^^ ^ "^^^&"^^ ^»« magnetifm induced on it, 

dundant and deficient parts of B, it is plain that no- f"^' ^^^^ *° confequence of this indudion, is auraded 

ihing can be iaid with prccifion. This muft depend on ^7 ^' 

the diftribution of the fluid in the magnet NAS. The Had we fuppofed the. deficient, or fouth pole of A, 

more diffufed that we fuppofe the redundant fluid and, to have been neacefb to B, the redundant matter in AN 

matter in the magnet, the farther removed will the cen<r would have attraded the moveable fluid in B more than 

tFCS of effort of it» poles be from their extremities ; the the remoter redundant fluid in AS repels it ; and, on 

fmaller will be the adion of AN and AS, the fmaller this account, the magnetic fluid would have been con» 

will be their difference of adion; and therefore the flipated in B/, and rarefied in Bn. It would, in thia 

Imallcr will be the coodenfatioa in B n^ and the rare* cafe alfoi, have beca.diflribated in a. manner fimilar to> 

its. 
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h% fito^tion m the magnet. And B woald therefore wire reprelented in %. 7. th^ aAiona of feme of the 
h^e been a tnomentftry magnet, having its redundant poles on the moveable fluid tn the iron are oblique in 
pole fronting the deficient or diflimilar pole of A. It regard to the length of the pieces ; but, (:nce the move- 
is plain, that ther^ would be the fame fnrplus of attrac- alble matter is fuppofed to be a fluid, it win (till be pro- 
tion in this as in the former inftance, and B would (on pelled along the pieces, notwithilanding their obliquity} 
the whole) be attra^ed in confeqnence, and only in con- in the fame manner as gravity maices water occupy the 
lequence, of having had a properly difpofed magnetifm iower'end of a pipe lying obliquely. If indeed the 
induced on it by juvtapofition. The fen(ible 4ittrac- ma^etic fluid could efcape from the iron without any 
tion, in this cafe, is a ctrnfequence 6i thediflributtonnow obftru6iion by the propulfion of the magnet, it could 
<!^fcHbed ; becaufe, fince the^ fluid confltpated in the produce no attrsrf^ion, or fenfible morion, any more 
^*nd next to A cannot quit B, the tendency of this fluid than light does in a tranfparent body. What is demon** 
toward A'muft prefs the'folid matter of B in this di- 'flrated of the de€iric fluid in rhe Supplemental article 
re^on (by hydroftatical laws) more than this foltd Electricity, n* 153. is equally true here. Why the 
matter is repelled in the oppofite diredion. fluid does not efcape when it is fo perfeAly moveable* 
Thus it appears, that theliypotbefis taDiea precifely is a queftion x)f another Icind, and will be confidered af- 
^th the indudien of magncttfm. We do not call thia terwards ; afprefent, the hypoihefu is, that it docs not 
an explanation €li the phenomenon ; for the fa6fc is, that efcape. 

it is the hypothecs that is explained by the phenomc- If the key and wire have the pofition fig. 10 n® r. 

non : That is, if any pcrfon be told that induced tnag- the 4 u id is expelled from the parts in con tad, and is 

iietffm is produced by the a6tion of a ftuid, in canfe> condenfed^in the remote ends. So far from attra6^ing 

qjience 6f its fituation being changed, he will find, that each other, the key and wire mud repel. They are 

in order to agree with the attra6kion of diffiimlar, and temporary magneto, having their finrilar poles fronting 

the repulfion of fimilar poles, he muft accommodate each other. They muft repd each other, if prefented 

the fluid to the phenomena, by giving it the proper* in a fimilar manner to the fouth {wle of thempgnet. 

^6 ties aSgned to it by ^ptnus% If they be prefented as in n** 2. fig. jo. where the 

Oonformi- g^^ the agreement with this fimpleft poi&ble cafe of aftionsdf both poles of the magnet arc equal, the ft ate 

lvT°odI<r6« ^ ^^^ fimplc example of induced magnetifm, is not of the fluid in them will not be aflPeded. The Tcdun- 

Kifhavaft enough to make us adopt the hypothefis as adequate to dantpoleof the magnet repds the moveable fluid in 

variety of the explanation of all the magnetic phenomena. We both the key and the wire toward the upper ends; but 

ptenomc- ^^^ confront the hypothefis with a variety of obferva- the deficient pole afts equally on it in the oppofite di* 

"* tions, to fee whether the coincidence wiU 1>e without redion. It therefore remains uniformly diftributed 

exception. dirough their fobftance ; and therefoie they can exhi« 

When the 'key CB, m- fig.*^. is brought below the bit no appearance of magnctffm. 

conftipat(d north pole N of the magnet SAN, its owtl But if the key and wire be prefented to the fame 

moveable fluid is propelled from C towards B, and is part of the magnet, but in another pofition, as (hewn 

difpOfed in CB neady after the fame maimer as in SAN. in fig. 8. n° 3^ the 'fluid of the key will be abfiraded 

Therefore the redundant fluid Tn the lower end of the from C, and condenfed in B, by the joint action of 

key repels the moveable fluid in the vnre BD more both poles of the magnet. The fame thing will happen 

than the redimdant matter in the upper end C attrad^ in the wire BD. Here, therefore, we have two mag* 

h ; and thus the iluid is rarefied in the upper end of nets with their diflimilar poles touching. They will at- 

the wire BD, and condenftd in its lower end D. CB tra6l each-otlter flrongly ; and if canied gradually to- 

and BD therefore are two temporary mi^etSy having ward the upper or lower end of the magnet, they witt 

fheir diffirailar poles in contad, or nearefl to eadh other, feparate before the point B arrives abrea{lK)f N or S. 

1'his is all that is required for their att ration. This For fimilar reafons, the pieces of iron prefented to the 

effe£^ is promoted by the a^on of N on the wire BD, middle of the magnet, as in fig. 10. wiH have one fide 

alfo propelling the fluid toward D ; and thus increafing a weak north pole, and the other fide a weak fouth 

the mutual attra^ion of CB and BD. In like man- pole ; but this will not be confpicuous, unlefs the pieces 

fier, when the key CB is held above the magnet, the be broad. 

moveable fluid in it is more attracted by the redundant This experiment fhe«.t«s, in a very perfpicuous man- 
matter in SA than it is repelled by the more remote ner, the competency of the hypothefis to the ezplana« 
redundant fluid in AN. The fame thing happens to tion of the phenomera. When the fluid is not moved, 
the fluid in the wire BD. Therefore CB and BD magnetifm n not induced, even on the moft fufceptible 
muft attraft each other ; and the key will carry the fubftance. 

wire, although the magnet is below it> and alfo attrads When a piece of iron A (fig. xo.), nearly as large as 

it. This fing«larity proceeds from the ahnoft peifeft the magnet can carry, hangs at either pole, a large piece 

mobility of the fluid in the two pieces of common iron, of iron B, brought near to the pole on the other fidci 

which renders their poles extremely conflipated; where- fhould caufe it immediately to fall. If 8 be the defi- 

as the hardnefs required for the fixed magnetifm of the cient pole, it caufes the fluid in A to afcend to thetop^ 

magnet prevents this complete conftipation and rare- and A is attraded : but» for the fame reafon, ic caufes 

fa^'ofi. This can be ftri^ly demonflrated in the cafe the fluid in B to accumuhte in its lower end. This 

of flender rods of iron; but we -can fhew, and expe- redundant fluid muft evidently counteract the red un- 

rience confirms it, that in other cafes, depending on the danc matter in S, in the indudion of the magnetic ftate 

fbape and the temper of the pieces, the wire wiU not on A- Being more remote from A than S is, it can^ 

adhere to' the key, but to the magnet. not wholly prevent the accnmnlation in the upper end 

In the various fituations and pofitions of the key and of A ; but it renders it fo triiiing, thiit the remaining 

1' 2 attradioii 
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attrziftton tfamce ariiing cannot fupport the weight of other magnety had bsan rmplofed i and whan (ht an^ 

A. This is a Very inftruf^ive experiment. net was removed* foaie of the conftipated fluid over* 

But if, on the contrary, we bring a large piece of came the obflru^on to its uuform diffulioo^ and efca- 

ijron C below the heavy key A, this piece C will have ped into the deficient pole ;. what rem^iina ia withheld 

its fluid accumulated in its upper end. both by the ac* by the obflrudion, and the reftoring forces are juft. in 

tion of A on it, and by the adion of the magnet. The equilibrip with thia obftnt^on. Jf we now add to 

attra6tion of the magnet for A fhould therefore be ang- them the repnlfion of redundant fluid, dire£ied toward 

mented ; and a magnet (hould carry a heavier lump of the deflcieni pole^ fome more of the conftipated fluid 

iron when a great lump is beyond it. And it is clear mufl be driven tlfiit way, and the magnet mufl: be weak- 

(we think), for fimilar reafons, that the magnetifjcn of cncd. Nay, it may be deftroyed, and even reverfedt 

the magnet itfclf in f!g. ti. (hould be increafed by if one of the magnets be very powerfol, and have its 

bringing a great lump of iron near its oppofite pole : own magnctifm very fixed ;• that is, if its fluid be very 

for the magnet differs from common iron only in the redundant, and meet with very great obftru^ion to its 

degree of the mobility of its fluid. motion. Hence it aifo fliould follow, that the repul* 

When a compafs needle is placed opposite to the r^- fion obfetved between two magnets (hould be weaker 

dundant pole N of a magnet AN (fig. 28.}^ it arranges st the fame diflance than their attta£iion, and Should 

itfelf magnetically. If a piecf: of common iron be now fbUow a different law. For, in the eourfe of the expe^ 

prefuittd laterally to the near point of the needle, the rimcnts, the Gtuation o£ the fluid in the magnets » con* 

redundant matter in the adjoining parts of the needle tinually changing, and approaching to a flate of nni- 

and the iron (hould make them r^pel ; but if prefented form diffufion. 77 

to the remote end, the redundant matter in the iron Let us now examine into the fenfible effe^ of this^?'^°^ 

(hould attra^ the redundant fluid in that end of the fluid on a magnet which cannot move. from ita pl«^ce,^'^"^ye^ 

needle, and that end (hould turn toward the iron. but can turn on its centre like a compafs needle. This power, a; i 

A parctl of flender iron wires, carried by the pole of fcarcely requires any diicaflion. We (hould only be it-of poluuy. 

a magnet, as in flg. 29. (hould avoid each other. If N peating, with regard to the redundant fluid and redun- 

be the redundant pole, the fhiid in each wire will be dant matter, wliat vpc formerly iaid in regard of north 

driven to the remote end, where it muft repel the fimi- pole and fbuth pole \ the little nsagnet mnil arrange it« 

latly fituated fluid of its neighbour. The (ame eater* felf nearly in the tangent oi a magnetic curve. But it 

«al appearance mud be exhibiied by pieces of wire hang*- requires a mora minuce invtftigation to deceruaine what 

ing at the deficient pole of the magnet. the fen(ible phenomenon (hould be when the fluid of the 

The redundant pole of a magnet A (flg. 30.)' being little magnet is perfectly moveable, 
held vertically above the centre of two pieces of com- Suppofe therefore a particle C (flg-32. ) of magne- 

mon iron, moveable round a flender pin, renders the tic fluid, a4 perfe^l liberty to move in every dire^hon, 

middle of each deficient, and their extremities redun- and a£ted on by the redundant and deficient poles of a 

dant ; therefore they (hould repel each other, and fpread magnet NAS. The reduncbnt iron in S attradkfc C in- 

out. The fame effect (hould be produced by the un» the direction and with the force CF, while the rcdun* 

der charged pole of A. dant fluid in N repels it in the dire^kion and with the 

The redundant pole of a magnet A being applied to force CD. By their joint adion it muft be urged in. 

one branch of the piece of forked iron NCb (flg. 3 (.), the dire^on and with the forge C&, the diagonal of 

fliould diive the fluid into its remote parts C, and then the paraiklogram CD£F, which muft be accurately a 

the branch NC fliould be able to induce the magnetic tangent to a magnetic curve. If tins particle of fluid 

flate on a bit of iron D. But if the deflcicnt pole 3 belong to the piece of iron a C ^, which liea in that very 

of another magnet B be applied to the other branch, direction, it will uuqueflionably be pufhed towards the 

thefjp two adlions (hould counteradl each other at C, extremity n, llie fame muft happen to other parti- 

and the iron (hould remain indifferent, and faU.'>*Ye( ck?. Hence it apptara thai a piece of conuaon iron 

the magnet B alone would equally caufe C to carry thi in this iituatioa and pofitioa mail become a magnet, and 

piece of iron. muft retain this pofltfoa ; only the mechanical eaeT]gy 

It is furely unnecefTary to demonflrate, that the con* of the lever may change the equilibrium of the magne- 

iequence of this hypotheGs mufl be, tliat when a mag- tic forces a little ; becaufe when the piece of iron « C / 

net puts any niece of iron into the magnetic flate, its has any fenfible magnitudef the a^ion on its di(rerent 

own magnetilm is improved. For the induced magrie* points will be a little unequal, and may compofe dia- 

tifm of the iron is always fo difpofed as to give the fluid gonals which divide a Kttle from the tangent. • 
'in the magnet a greater conflipation where already con* Should the iron needle chance not to have the txzBu 

denfed, and to abflra^ more fluid from the parts alrea- pofition, but not deviate very far from it, it is alfo 

dy deficient. If magnetifm be produced by £uch a clear that the fluid, not being able to efcape, will prefa 

fluid, a magnet muft always improve by lying any how on the (ide toward which it is impelled ; and thus will 

among pieces of iron. caufe the needle to turn on its pivot, and Anally arrange- 

Bnt the cafe may be very different when magrueta are itfelf in magnetical and mechanical ^equilibrium, dcvia>" 

kept in each others neighbourhood. When the overchar- ting fo much the Ie& from a tangent to a magnetic 

ged poles of two magnets are placed fronting each o* curve as the piece of iron is fmaller. Any piece of 

ther, the redundant fluid in each repels that in the other common iron, held in the neighbourhood of a magnety 

more than it attracts the remoter redundant iron. The wiU become more overcharged at one end and under- 

magnets mufl therefore repel each other. Moreover, charged at the other, in proportion aa the pofition of ita 

in rendering theni' magnetical, the repulfion of redan- length comes nearer to the tangent of a magnetic curve, 

dant fluids or the attmditti of redundant matter of feme A fleader wire held perpendicular to this pofitkHii that 
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ait perpendicular to the oorre, fliooVd not a<;qaire any proof in the inftanccj mentioned in the former part of 

^9 f^nGble niagnetifniy either 8ttra6^ive or dirediTe. thift article. The wave, or cur), produced on the 

Eiplana- We liireiy need not now cnploy many word^ to furface of a clammy fluid, ib a phenomenon of the fame 

tlon of the (bsw that a parcel of iron filingfii ftrewcd round a mag- kind, and owing to fimilar cauieb. 

J^'^" . net, fhcKxld arrange riiemfelves in the primary magnetic When the magnet which has prodticcd all thefe cban* 

iron lilinKs-^^^^ ^^ ^^^^ when drewed round two magneto they ges is removed, it is evidenc that a part of this accti- 

.p ihould form the iecondary or compoGte curvcr. muiation will be undone again. The repulfion of the 

Eiplana Let u» now enquire more particularly into tlie modi- condenied fluid, and the attradlion of the deferted iron, 

tion of fications of this accumulation of magnetic ffnid which will bring back fome of the fluid. But it is very evi« 

tranntory^ may lefult from the nature of the piece of iron, as it is dent, that a p^rt of the accumulation will remain, by 

inanet.t P"^ '^^^ ^^ magntttic ftate. The propelling force of reafon of the obflrudion to its motion in returning ; 

nagnetifni, A a^s againil the mutual repulfion of the particles of and this remainder muf^ be fo much the greater as the 

ant' of ID* £uid ig g^ and alio ?.gainii the oblibru&ion to its motion obilru^ion to the change of f:tnation is greater. In 

^!ddT ' ^^^^^^ '^ pores of B. The greater this obflru^ion, fhort, we cannot doubt but frbat the magnetifm which 

xninate ^he fmalkr will be the accumulation which fuifices, in remains will be greater in hard than in fpring tempered 

magnetifm. conjuttdlion with the obftru6^ion and the attra6tion of fled. 80 

the deferted iron, to balance the propulEve force of the Thus have v/c traced the hypothefis in a great variety Rationale* 

redundart fluid in the overcharged pole of A. This of circumf^ances and fituations, and pointed out what ^[^^ ^'*^ 

circumftance therefore mu ft Hmrit the accumulation that fhould be the external appearance in each. ^^ ^^^niakinff 

can be produced in a given time. Therefore the mag- not, in each inflance, mention the per^tfdi coincidence magnets^ 

netifm produced on foft fleel or iron fhould be greater of thefe confequences with whjft is really dbferved, hut 

than that produced in hard fieri at the fame dttlance. left it to the recolle^l^ion of the reader. The coinci* 

Hence the great advantage of ibft poles, or of armour, dence is indeed fo complete, that it feems hardly pof* 

or of capping, to a loadilone, or to a bundle of hard ,iibte to refufe granting that nature operates inr (his or 

bars. 'The beft form and dxmenfsons of this armour is fome very (^milar manner. We get fome confidence in 

certainly determinable by mathematical principles^ if the conjedlure, acd may even proceed to eirplain com* 

ve knew the law of magnetical a£lion, and the difpofi- plicated phenomena by this hypothetical theory. We- 

tion of the magnetifm in our loadftone ; but thefe are ^ight proceed to fhew, that the effeds of all the me** 

too imperfedlly kcawn in all cafes for us .to pr^end to thods pradlifed by the artiils in making artificial mag? 

^vc any exa^ rules* We mnfl decide experimentally nets are etfy conitquences of the hypochefis; but thia* 

by making the caps large at firft, and reducing them till is hardly neeef!ary. We fhall }ttft mention fome fa£ts ia« 

we find the loadilone carry lefs ; then midce them a thofe procefles which have puzzled the naturalifls. 

foiall matter larger. The chief things to be minded are i. A flrong magnet is knowa to communicate the 

the purity^ the uniformity, and tbefoftnefs of the iron, greateft magnetifiR to a bar of hard fleet;. but Mufchen- 

and the dofefl podiblc conta6i. broek frequently found,, that a weak magnet would' 

If the obftrudion refemble that to motion through a communicate more to a foft than to a hvrd bar. 
danuny fluid, the final accnmulation in hard Heel may Explanation, When the magnet is Itrong enough to- 
be nearly equal to that in iron, but will reqnirc much impregnate both as highly as they are capable of, the 
losger time. Alfo, becaufe fuch obftru6lion to the mo- hard bar mud be the itrongefl ; but if it can faturate 
tion of the fluid will nearly balance the propelling force neither, the fpring tempeied bar nmfl be left the mofi^ 
in parts that are far removed from the magnet, the ac- magnetical. 

cnmulation will begin thereabouts, while the bar beyond 2. A firting. magnet has Ibmetimes communicated no* 

is not yet affe^d. A redundant pole will he formed hightf magnetifm than a weaker one ; both have been, 

in that place. This will operate on what is immeiliaU/y able to fit urate the bar. 

beyond it, driving the fluid farther on, and occafioning 3' A weak magnet has often impaired a flrong one 

another accomulation at a fmall difhmce. This may by fimply palling along it two or three times ; but a 

produce a itmilar effedl in a flill fmaller degree farther piece of iron always improves a magnet by the fame 

«n. Thus the Heel bar wiU h^ve the flmd alternately treatment. 

•ondenied and rarefied, and contain alternate north and Explanation, When the north pole of a we«ik but 

ibuth poles. Thi<) ftate of ditlribution will not be per- hard magnet is fet on the north pole of a ftrong one, it 

manent ; fluid will be gradually changing its place ; . muft certainly repel part of the fluid towards the other 

thefe poles will gradually advance along the bar, the re- end, and thus it muft weaken the magnet. When it it 

motcr poles becoming gradually more diffufe and faint; carried forwafd, it cannot repel this back again, becaufe 

and it wili not be till after a very long time that a re- it is net of itfelf fuppofcd capable of making the mag- 

gular magnetifm with two poles will be produced. To net fo ftrong. But the end of a piece of iron, always* 

ftate mathematically the procedure of this mecham'fnt acquiring a magnetifm oppofite to that of the part 
would require many pages. Yet it may be done' in > which it touches, muft increafe the accumulation of 

fome fimple cafes, as Newton has ftated the prooefs of fluid where it is already condenfed, and muft expel mors 

aerial undulation. But we cannot enter upon the taflc from thofe parts which are already defici^t. 

m this limited diifertatioo. What is faad in the Supple- 4. All the parts of the procefs of the double touch, aa> 

■lentary article ELBCTaiciTY ^n^ 217, 218.) on the pra£^ifcd by MefTia Mitchell and Canton, are eafily ex- 

diftribution of the eledric fluid m an imperfefl infula- plained by this hypothefis. A particle of fluid ^ (Bg* ' 

tor, will aflift the reader to. form a notion of the ftate 33* )> fltuated in the middle between the two magnets^, 

of magnetiOoi durmg its induction. That fuch altema- ia repelled in the dired^ion pehj the redundant pole oC 

tiofkt proceed from fiich mechaai&a, we have fufficient the magnet AN, whofe centre of effort k fuppofcd to^ 

be- 
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be at C h IS attraAcd ukh an equal force ia the di- 
icdton p d toward the centre of effort of the deficient 
pole of AS. By thefe combined afkions it is impelled 
in the dircf^ion pf. Now it is plain that, although by 



For Caiilar reaCbnSj maguetifm (hould be «cqttfred ly 
heating a bar and letting it cool in the magnetic di« 
re£^ioii. But, LeHdes this evident mechanical opporit^ 
nity of motion, the union of fire (or whatever name 



inrfeafinfir the diftance between N and S, the forces the neologifts may dioofe to give to the caufe of ex 



vith which thefe pf Jcs aft on p are diminifhed, yet the 
compound force ^y* may incrtafc by the diminution of 

the angle <lp e. If the aflion is as — ;,^/will be great- 
ell when ^ ' ^< is a maximum, or (neuHy) when 

Sin.' tIpfX Cof. dp fit a maximum : but this depends 
on the place of the centre of effort. We can, however, 
gather from this obfervation, tltat the nearer "wt fup^ 
pofe the centres of effort of the poles H and S to the 
extremities of the magnets, the nearer maft they be pla- 
ced to each other. But we muft rJfo attend to another 
circumftance ; that by bringing the poles nearer toge- 
ther, although we produce a greater adion on the in- 
tervening fluid, this adion is exerted on a fmaller quan- 
tity of it, and therefore a lefs effeA may be produced. 
This makes a wider pofition preferable ; but we have 
too imperfed a knowledge of the circumfbmces to be 
able to determine this with accuracy. The unfa- 
vourable a^ion ou the fluid beyond the magnets muft 
alfo be confidered. Yet all this may be ascertained with 
precifion in fome very fimple inflatices, and the deter- 
mination might be of fervice, if we had not a better 
method, independent of all hypothcfes or theory ; name- 
ly, to place the magnets at the diftance where they are 
vbferved to lift the heavieft bar of iron ; then we are 
certain that their a6kion is moft favourable, all circum- 
Aances being combined. 

We alfo fee a fufficient reafon for pi eferring the po- 
sition of the magnets employed by Mr Antheaume 
(2nd before him by Mr Servington Savery), in his pro 



panf:on and of heat) with the particles of iron may to- 
tally change the e6iion of thofe particles on the parti- 
cles of floid in immediate conta^ with them ; nay, it 
may even ohange the feniible law of a^on between 
magnet and magnet. Of tiiis no one can doubt who 
underftands the application of mathematical fcience to 
corpufcular attra^ion (8ee Boscovich, Suppl.) j\ 
change may be produced in the adlioo between magnets 
without any remarkaUe change happening in the ac- 
tions vnthin the magnet, and it may be juft the reverfe. 
The union of fire with the magnetic fluid may increafe 
the mutual irpulfion of its parts, as it does in all aerial 
fluids or gafes. This alone would produce a diflipation 
of fome magnetifm. It may increafe the attra&bn (at 
infenfible diftances) between the fluid and the iron, as it 
does in nnmberlefs cafes in chcmiftry. ^^ 

It is well known that violently knocking or hammer- Farther 
ing a magnet weakens its force, and that hammering a growKk 
piece of iron in the magnetic dire£^ion will give if fome^^ ^'^ 
magnetrfm. By this treatment ^e parts of the iron 
are put into a tremulous motion 1^ akemately approach* 
ing and receding from each other. ^ In the inftants of 
their recefs, the pent-up particles of the fluid may make 
their cfcape. A quantity of fmall (hot imy- be uni- 
formly nnxed with a quantity bf wheat, and will re- 
main fo for ever, if nothing diflurb the vcffel ; but con- 
tinue to tap it fmartly with a flick for a longtime, and 
the grains of fmall (hot will efcape from their confine- 
ments, and^will all go to the bottom. We may con- 
ceive the particles of magnetic ^ fluid to be afictied in 
the fame way. The fame effe£^ is produced by^ grind' 
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cefs for making artificial magnets. The form of the ing or filing magnets and loadftones. The latter are 

parallelogram dp ef is then nrach more favourable, the frequently made worthlefs by. grinding them into the 

diagonal //being much longer. proper fhape. This (hould be aroided as much as pof- 

We alfo fee, in general, that, by the method of (ible, and it fhould always be done in moulds made of 

double touch, a much greater accumulation of fluid may^ foft Iron and very maifive; but this will not always pre- 

be produced than by any other known procefs. vent the diflipation 4>f Jirong magnetifm. As a farther 

And, laftly, finee no appearances indicate an^r diffe- reafon for elTigning this oaufefor the diifipation in fuck 

re nee between natural and artificial magnetifm, this hy- cafes, it muft be obfcrved ( Mufchenbroek takes notice 

pothefis is equally applicable to the explanation of the of it), that a magnet or loadftone may be ground at its 

phenomena of natural nu^gnetifm ; fuch as the pofition neutral point without much damage. But we had the 

of the horisontal, and of the dipping needle, and the following moft diftin^ example of the procefa. A very 

impregnation of natural loadftones. fine artihcial magnet was fufpended by a thread, with 

Having fuch a body of evidence for the aptitude of its fouth pole down. A perfon was employed ta knock 

this hypothefis for the ^explanation of phenomena, it it inceffantly with a piece of pebble, in fuch a manner 

will furely be agreeable to meet with any ciroumftances as to make it ring very clearly, being extremely hard 

which render Aehypothefisitfelf-more probable. Thefe and elaftic. Its magnetifm was examined from lime to 

are not wanting ; ^though it mnft be acknowledged time with a -very fmall compafs needle. In three quar- 

that nothing HaS' yet appeared, befidcar the phenomena tersof an hour, its magnetifm was not only defiroyed, 

of magnetifm, to giveus any indication o£ the exiflencc but the lower eud fhcwcd Ggna of a north pole. The 

cf fuch a fluid 5 but there arc many particulars in their fame magutt was again touched, and made as ftrong as 

appearance which.greatiy referable the mechanical pro- before, and was then wound about very tight with 

perties. pf a fluid. wetted whipcord, leaving a (mall part bare in the middle. 

Heating a'rod. of iron, and allowing it to cool in a It was again knocked vrith the pebble, but could no 

pofition perpendicular to the magnetic dired^ion, de- kmger ring. At the end of three quarters of an hour 



ftroys its magnetifm. Iron is expanded by heat. If 
the particles of the magnetic fluid are retained between 
thofe of the iron, notwithftanding the forces wliich tend 
to diffiife them uniformly, they may thus efcape from 
JK^^'vieen the ierrugineous.particIeB whicb witli;*l>eld them. 



its magnetifm was ftill vigorous, and was not near gone 
after two hour» and a quarter. We difchargcd a Ley- 
den jar (coated with gold leaf) in the fame way. It 
ftood on ihe top of an axis ; and while this was turned 
round, the ti^'t was rubbed with a very dry cork filled 

with 
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With rofin, and faftencd to the end of a glafs rod. ThiB its natural denfityi Sitppofe the part Nm to be Tepc* 
made the jar found like the glafs of a harmonica. Oite rated from the re(l> containing the redundant Auid 
of them was fplit in this operation. VDf n. The tendency 6f this Auid to efcape from the 

A fmsll bar of (leel was heated red hot and temper* iron with which it is conne^e>i will be greater (Mr 
td hard between two ftrong magnets lying in fhallow ^pinus thinks) than before ; becaiife its tendency to 
boxes filled with water, and was more ftrongly impreg- quit the magnet formerly was reprcffed by the attrac- 
natt-d in this way than in any other that we could think tions of the redundant matter contained in AS. This 
of for a bar of that (hape. It has not yet been afcer- is certainly true of the extremity N ; nay, perhaps of 
t;.ined in what temperature it is moft fufceptible of msg- all the old external ftitface. Huid will therefore efcape. 
netifm, but it was confiderably hotter than-to be juft Suppofe that fo much has quitted the iron that the 
vifible in a dark place. It is no objedion to our way point n has the fluid of its natural denfity, as is repre- 
of conceiving magnetifmy that the fluid is immoveable fented in n^ 3. there is ftill a force operating at o, tend- 
or inactive when the iron is red hot. Either of thefe, ing to efcape, arifmg from the repuliion of all the re« 
or both of thern, may refult from the union with the dundant iuid n DN. If this be fufScient for overco- 
caufe of heat. Even a particular degree of expanfion ming the obftrufHon, it will really efcape, and the inm 
may fo change the law of a£tion a6 to make it smmove^ will be left in the ihite reprcfcated by ^ 4. with an 
ailej or the union with caloric may render it /ji^^itr at overcharged part/N, and an undercharged part^ii. 
all fenfible diftances. We cannot but think, that fome In like manner, the tendency of the magnetic fluid ^ 
very inRrudive h(\s might be obtained by experim^ts furronnding the magnet to enter into its dcficienr poley. - 
made on iron in the moment of its produ^lion, and will be greater when it is feparatcd from the other, not ' 
changes in various chemical proceifes. All magnetifm being checked by the repulfion of the redundant fluid '^^ 
is gone when it is united with fulphur and arfenic in the in that other. 

greatefl number of ores } and when it is in the ftate of Mr JSpinas relates fome experiments which be made • 
an nchre, ruft, zthiops, or folution in acids ; and when on this fubjcd. The general refult of them was, thafe 
united with aflringcnt fubftances, fuch as galls. When, the moment the parts were feparated, each had two 
and in what ilate, does it become magnetic? And poles, and that the neutral point of each -magnet waa- ^ 
whence comes the fluid of JEpinus ? It were worth much nearer to the place of their former tmion than to • 
while to try, whether magnets have any influence in their other ends. In a quarter of an hour afterward; . 
the formation or cryflallization of the martial falts ; the neutral points had adwineed nearer to their middlet . 
and what will be their efieft on iron when precipitated and continued to do (b, by very fmall fteps, for fome 
g from its folutions by another metal, &c. 3cc. hours, and fometimes days, and Anally were Aationarjf -r 

Vhy mag- There remains one remarkable hS, to be taken no> in their middlea. 9^ , 

nrcihave cice of, which, in one point of view, is a confirmation We acknc^ledge, that this reafoningdoif^'^not nkO'» Defeat of * 
ilwayi of the hypothefid, but in another prefents confiderable gethcr fati&fy us, and that the gradual progrefs of the**' reafca* 
one'pol&" difficulties. It is well known, that no magnet has ever neutral point toward the middle of eadi piece, although'"^* 
been fctn which has but one pole ; that is, on the hy« agreeable to what fhould refult from^an efcape of fluid, 
pothefis of iEpinus, which is wholly redundant, or is not a proof of it. We know already, that the in* 
wholly deficient. If alf magnetifm be either the imroe- dnfbion of magnetifm is a progrcffive thing ; and we 
diate or the remote effe6^ of the great magnet contain- fliould have eapeded this; change of the fituation of the 
ed in the earth, and if it be produced by indndion, neutral pointy whatever be the nature of magnetifm* 
without any communication of fubilance, but only by There is fomething (imihir to this, and perhaps equally ^ 
changing the difpofxtion of the fluid already in the iron, puzzling, in th^ immediate recovery of magnetifm which 
we never fhould fee a magnet with only one poYe. It has been weakened by heat ; it is partly recovered otl s 
nauft be owned, that we never ean make fuch a magnet cooling. 

by any of the procefTes hitherto dcfcribed; but the ex- But our chief difficulty is this : At the point A - 
ifience of fuch does not feem impcffible. Snppofmg a (fig. 34.) every thing is in equflibrium before the frac* 
. magnet, of the moll regular magnetifm, having only turCi 1 he particle A is repelled by the redundant 
two poles; and that we cut it through at the neutral, fltiid in AK, and attraded by 'the redundant matter in 
point, or that we cut or break off any part of it ^ the AS ; yet it does not move, for the magnetifm is fup« 
iz6k is, (for the experiment has been tried ever fince pofed to have permanency. Therefore the obftru^on 
men began to fpeculate about magnetifm), that each at A cannot be overcome by the united repolfion of 
part becomes an ordinary magnet, with two poles, one AN and attra£iion of AS. Nor can the obflrudkion 
of which is of the fame kind. as before the feparation. at N be overcome by the diffcrenee of thefe two forces. 
The queftion now is, What fhould happen according to Now fuppofe AS annihilated. The ohange made on 
the theory maintained by ^pinus l^Tenlam. Theor, E- the ftate of things at A is furely greater than that at 
Ua, et Magneiifmi^ p. 104, &c» N, becaufe the force- abftrafted is greater, thediflance 

Let NAS (fig. 34.) be a magnet, of which N is being Ifefs. It does not clearly appear, therefore, that 
the overcharged pole. Let the oidinates of the curve the removal of AS fhould occafion an tflnx at N. This, 
DAE exprefs the difference between the natural denli- however, is not impoifible ; becaufe the fluid may be fo 
ty of the fluid, in a flate of unifbrm diflVifion, and its difpofed,- by great conilipation near N, and no great 
denfity as it is really dilpoled \n the magnet. The excefs of denfity near A, that a fmaller change at N' 
area/ «ND" will there exprefs the quantity of redun- may produce an tfflux ihere. £ut furcly-the tenxlency 

dant fluid in the part n N, and the area q ESm expref- to efcape at A muft now be diminifhed, inflead of be^. \ 

iesthe fluid wanting in the part S m. The interfe6Vion ing greater after the fradure. Aud if any efcape front. 
A marko that part of the magnet where the fluid is of N, this wiU^fiill mote diauniih that. tendency to ef zpe 



I ji MAGNETISM. 

bom A* It does not thcKforc appear a clear confe- taken, than to think a conjedoreiinlbttndeds wliich ti- 
quence of the general theory* that the cocftipated fluid Ilea fo accurat^y with fuch a variety of phenomena, 
fliould efcape ; and more particularly, that A (hould We may here obfervey that we aie not altogether fa- 
liceome deficient. And with refpedt to the entry of tisfied with -JEpinus's form of the ezpenment. He did 
flvid into the other fragments and its becoming over- not break a magnet ; he iet two fteel bars end to end, 
charged at «, the reafoning feems iliH lefs convincing* and touched them as one bar, making the magnetifm 
The fteps of the phyfical procefa in the t¥70 parts of perfcdly regular ; he then feparated them, and found 
the origi'ial magnet are by no means convertible or that each had two poles. But was he certain that, 
counterparts of each other. There is nothing in the when joined, they made but one magnet ? We have 
part AS to reiemble the force of repuliion really exert- Sometimes fucceeded in doing this, as we thought, by 
IngilfelfiB the correfponding point of AN. There the curves of iron filings ; but on putting the needle 
would be, if there were a particle of fluid in that place; with which we were examining their polarity into pro- 
but there is n^* The tendency therefore of external per fituattons, we fomttimes found it in the fecond in* 
:fluid to enter there, does not refemble .the tendency of tcrfedion -of the fecondary curves, (hewing that the bars 
the internal fluid to expand and diilipate. It is true* were really two magnets, and not one. 
indeed* the difcourfe (hould be confined to poinu of On the other hand, when a piece is broken off from 
the fur face. But the iirtemal motion maft alfo be con- a magnet, the fuccudion and elaftic tremor into which 
fidered ; and the great obje^ion always remains, name- the parts are thrown, and even the bending previous to 
ly, that the obilru^ion at A (n*^ i.) or at « (n^ 3.) ilic fradure, may give opportunity to a diiiipation) 
16 fufficient to prevent the j>aflage of a particle of fluid which could not other wife happen. The parts (hould 
from the pole AN into the pole AS, when urged by be feparated by corrofion in an acid, and the gradual 
the repuIQon of the fluid in the one and the altradion change of magnetifm (hould be carefully noted. The 
of the iron in the other ; and yet will not pre%'ent the writer of this article has made feme experiments of this 
^(cape of a particle when one of thofe caufes ef motion nature, the refults of which prefcnt fome curious obfer- 
is removed. Add to this, that the whole hypothefis vations : but they are not yet brought to a concluiion 
aflumes as a principle, that the reli (lance to efcape from that is fit to be laid before the public. g; 
any point is greater than tlie obilru^ion to motion Mr Prev6t of Geneva, in a di(rertation on the orif ip Hfpotbdii 
through the pores. 'I his is readily granted ; for how- of magnetic forces, endeavours to give a theory which ^^"'*^* 
ever gteat wc fiq)pofe the attraction, in the limits of obviates the only difficulty in that of ^pinus ; but it 
phyfical contact it will be no ob(^ru£iion to motion is incomparably more complex, employing two fluids, 
through the spores, becaufe the particle is equally af> which by their union compofe a third, which he calls 
'fe£led by the oppofite fides of the pores ; whereas, in combiiKd fluid. There is much ingenuity, and even 
quitting Uie body altogether, there is nothing beyond mathematical addrefs, in adjufiing the relative properties 
the body to counteract the attradion by which it is re- of thcife flaids. But fome of them are palpably incom- 
tained. patible ; ex. gn the particles of each attrad each other. 
There feems fomething wanting to accommodate this but thofe of the other kind moll (Irongly ; yet they are 
beautiful hypotheOs of Mr jEpinus to this remarkable both elaflic like air. This is furely inconceivable. — 
phenomenon ; and the coincidence is otherwife fo com- Granting this, however, he fiiits his different attractions 
plete, that we are almoft obliged to <5onclude that it is fo that a flrong eledlive attraction of the combined . 
ineTely a deficiency, arifing from our not having a fufr fluid for iron decompofes part of the fluid in the iron, 
ficient knowledge of the law of magnetic action. This and each of its ingredients occupies oppofite ends of 
is quite fufficient : For it may be It-^iCtly demonilrated, the bar : then will the bars approach or recede, accord- 
that if the magnetic aCtion decreafes in higher ratio ing as the near ends contain a different or the fame in- 
than that of the fquares of the diftanccs, the permanen- gredieut. All this is operated without repulfion. 
cy of the fluid in any particular difpofition has fcarcdy But the whole of this is mere accoounodation, like 
any dependence on the particles at any feafible didance, ^pinus's, but fo much more complex, that it rc- 
and is afFeCted only by the variatians of its denficy (See quires very intk'nfe contemplation to follow the author 
Elbctricity, SufpL n** 217/ for a cafe fomewhat fi- through the confcquenccs. Add to this, that his attrac- 
miltr). Therefore, if the fluid be fo difpofed^ that its tions are operated by another fluid, infinitely more fubtle 
denfity may be reprefented by the ordinates of fuck a than either of thofe already mentioned, every particle 
curve as is drawn in fig. 34. having its two extremities of thefe being, as it were, a world in comparifon of 
•concave toward the axis, and a pomt of contrary flex- thofe of the other. In (hort, he adopts all the extra, 
ure at A, the tendency to efcape at A will be the great- vagant fuppo.'itions of Le Sage of Geneva, and every 
<ft poifible ; and when the magnet is broken at A thiui^ is ultimately impulfion. Nor is the contrivance 
(n^ i<), or when the fluid has taken the arrangement re* for obviating the difficulty (fo often mentioned) at all 
prefented by n^ 3. it cannot flop there, and mu/l become clear and convincing ; and it is equally gratuitous with 
• deficient in that part. Now, it rouft be acknowledged, the reft. Wc cannot think this hypothefis at all inti- 
that we are not abfolutcly certain that the magnetic tied to the nante of explanation. ^ 
^Ction is in the precife invetfe duplicate ratio of tlie di- This muft fervc for aiv account of the hypothefis of Remaffa 
ftance. All that we are certain of is, that it is much ^pinus. The phQofophical reader will fee, that how- on hypo- 
nearer to it than to either the invtrfe fimple or inverfc ever exadly it may tally with every phenomenon, it^^*^ 
iriplicate ratio. We own ourfjplves rather difpofed to cannot be called an explanation of the phenomena ; be- 
afcribe the prefent difficulty to our ignorance of fome caufe it is the phenomeoa which explain the hypothe- 
circumitance, purely mathematical^ overlooked, or mif- Lsf or give us the characters of the magnetic fluid, if 

fuch 
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^aA HM extfei. But m ere not obliged to admit thtt We conclude with defuring the readvf to femafki that 87 

•exiftence, as we admit that to be the true decyphe** the exj^nation which we have giTtn oJF the m%iirttcal J^^ ^F^^^ 

VfDg of a letter which makes fenfe of it. In that phenomena ia independent of the hypotheiitt of j£pi. j/^^^^J^yl 

cafe we know both parts of the fUbjc6l-^the charaders nusi or any hypothefis whitevcr. We have narratea a pjthelis. 

and the founds ; but are ignorant which correfponds to variety of very daftingmflubk fads, and have marked 

which. Did we fee a Amd abftraded from one part their di(lin6kions. We have been able to reduce them 

of a bar and conftipated in another, and perceive the to general cUiFefl; and QTtn to gboupe thofe dafles into 

abftra6^ion and conftipation always accompanied by the othera ftill more general*; and at h&, to point out 

'obferved attradions and repohionSf the rules of philo- one which is difcoyerable in them aU» This is glviAjf 

fophical dtfcuiCony nay, the conftitution of our own aphilofophicaltheory, in the ftrideft fenft of the wofd^ 

mind, would oblige us to affign the one as the caofe or becaufe we {hew, in every oa£et the modification of 

occafion of the other* But this important circumftance the general fadl which alloii it this or that partitnfaur 

is wanting in the prsfent cafe. We think, however, place in the clafii Beat ion. Thus we have fhewn that 

that it merits a olofe attention \ and we entertain great the polarity or diredive power of magnets is only a nKV» 

hopes of its being one day completed, by including this dification of the general fad of attradiod and repiilliont 

(ingle exception. Dr Gilbert's theory of terre/lHel magttetifm is indeed ft 

At the fame time, it muft be owned, that it gives no hypothecs, and we enounced it as fuch. It only daim« 

cxtenfion of knowledge ; for it can have no greater ex*, probtibility, and we apprehend that a very high degrei! 

teniion than the phenomena on which it is founded, and of credit will be given to it. 

cannot, without rifle of error, be applied to an untried We hope that many of our readers wiU have theif 

'cafe, of a kind di£Qmilar in its nature to the phenomena coriofity excited by the account we have given of ^piw 

on which it is founded. We doubt not but that its in- bus's theory. To fuch vre cameftly recommend the fe* \ 

ffenious author w«uld have faid, that a bit broken off rious perufal.of his book Tentanun TkeotUB Ek&ncitatii 

from the north pole of a magnet would be wholly a ^ Magneiifmij AuS, F. JEpinOf P^tropoii^ 1759- ^^*^ 

north pole, if he had not known that the fa£i was Swinden has inchlded a very good abftrad ot it in his 

otherwife. td volume Smr PEieSrUiUy written by Frofeflbr Steigi' 

But this hypotheGs greatly aids the imagination in khner of Rati(bon or Ingolftadt. The mathematical 

conceiving the procefi of the magnetical phenomena, part is greatly fimptified,^ and the whole is prefented in 

The more we ftudy them, the more do they appear to a very clear and accurate manner. Mr Van Swinden is 

Tcfemble the protrufion of a fluid through the parts of a profefled foe to all hypothefes ^ but he is not mode^ 

•a obft rolling body. It proceeds gradually. It may rate, and we wi(h that we could fay that he is candid^ 

be, as it were, overdone, smd regorges when the propeU He attacks every thing ; and takes the opportunity of 

^ng caufe is removed. The motion is aided by what every analogy pointed out by ^pinus between magnet 

we know to aid other obftrudcd motions. As a fluid tifm and eled:ricity to repeat the fir ft fentence of his 

would be conflipated in all protuberances, ib the &cul« difiertation, namely, that magoetifm and electricity are 

\j of producing the phenomena is greater in all fuch Tn not the fame; a thing thati&pinus alfo maintains. But 

tuations, &c. &c This, joined to the impoffibility of he even charges iEpinus with a miftake in his funda^ 

£peaking, with cleamefs of conception, of the propsga*- mental equations, which invalidates his whole theory* 

tion of powers without the protrufion of fomething in He fays that iEpiaus has omitted one of the ading 

which they inhere, gives it a hold of the imagination forces afionoed in his hypothecs. This is^ moft ground- 

which IS not eafily (haken off. lefs charge ; and we own that we cannot conceive how 

To fay that nothing is explained when the attrac- Van Swinden could fall into fuch a miilake. We are 

tion of the fluid is not explained, and that this is the unwilling to csU it intentional, for the mere purpofe of 

main queiiion, gives us little concern. We offer no ex- railing a man of ftraw to knock him down again. 

planation of this attraction, more than of the attra^ion Abbe Haiiy of the French Academy has alfo publifhed 

of gravity. There is ncfthing contrary to the laws of an abridgment of JBpinub's theory, with many excellent 

hnman intdle^ nothing inconiiftent with the ndes of remarks, tending to clear the theory of the only defe6fc 

reafoning, in faying, that things are k> conftitnted, that has been found in ft. This work was much ap- 

that when two particles are together, they feparmte, proved of, and recomtnended by the Academy. We 

^although we are ignorant of the immediate caitfe oif have not had the good fortune to fee a copy of it. gg 

their feparation. Thofe who think that all motion is The reader cannot but have remarked theclofeanak>- Ao&Iogytff 

performed by impnlfion, and who cx]dain magnetifm gy between the tnagnetical phenomena and thofe of indu-biagnetifm 

by a flream .of fluid cirettlating round the magnet, ced electricity; indeed, all the phenomena of attrad ion ^'^^ ^l^^'^ 

siMiii have another fluid to impel this fluid into its cor« and npuliion are the fame in both. The mechanical ^^^' 

viliBeal path ; for they inOA, that the jdanets are fo conqmtion of thofe actions pfodnoes a diredive power 

impelled. Then they muft have a thi^ fluid to-de- and a pohrity, in ele^rical as well as in magnetical bo« 

fle^ the vertical motions of the fecond, and fo on with- dies. We can make m de&ical needle which will ar- 

out end. This is evident, and it is abfurd. But we range itfelf, with refpc^ to the overeharged and tinder^^ 

have faid enough in the article Impulsion, SumL to charged ends of a body eleArified by mere portion, joft 

ihew that all byfotbefu framed on purpofe to explain ac* as a compafs iMedle is arranged by a magnet. We can 

tXoik e dtftanti by imputfion are illogical ; becaufe im- touch a ftick of lealjttg wax. in the manner of the double 

pnlfion r^quiits explanation aS much as die other, and touch, (b as to give it poles of- confiderabie force and 

neither the one nor the other will ever be rcftslved into durabSity. As a red hot fted bar acquires permanent 

sriy thing but the fiat of the Attwift Author of the poles by quenching ic near a magnet, fo melted wax 

siniverfe. ' atpqiURa thcm Ki^ U¥nA»fi In the aeighboUihood of a 

8t;FrL. Vol. II« Part I. U pofitivc 
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pofitive and nmtive efeAnc. Some have nferred a 



fameneft of origm of thefe two fpecies of powers from 
ihofe various circurnAanc^s of refembhnce ; but the 
original cat^icft feem to be diftinA on many accounts. 
Ele&ricity h common to all bodies. The canfe of 
nagnetlfifi^ can operate only on iron. Ahhough light- 
aing or an eledrical fhock gives polarity to a needle, 
we need not infer the identity of the canfe, becaufe the 
polarity which it g^ves is always the fame with that gi- 
ven by great heac ; and there is always intenfe heat in 
this operation. The phenomenon which looks the moft 
like an indication of identity of the origin of eledricity 
and magnetifm is the dire6lion of the rays of the aurora 
borealis — they converge to the fame point of the hea- 
vens to which the elevated pole of the dipping needle 
diredb itfelf. But this it by no means a fufficient foun- 
dation for eftablifhing a iamenefs. Eleflricity and 
nagnetifm may, however, be rebted by meai\s of fome 
powers hitherto unknown. But we are decidedly of 
•pinion, that the ele^ric and magnetic fluid are totally 
different, althoueh their mechanical a£Hons are fo like 
that there is hardly a phenomenon in the one which has 
not an esa& counterpart in the other. But we fee 
them both operating, with all their marks of diftinc- 
tion, in the (ame b€>dy ; for iron and loadftones may be 
electrified, like any other body, and their magnetifm 
fiiifers no change or modification. We can fet thefe 
two forces in oppofition or compofition, juft as we can 
oppofe or compound gravity with either. While the 
iron filings are arranging themfelves round a magnet» 
the mechanical adlion of eleCtricily may be employed 
cither to promote or hinder the arrangement. I'hey are 
therefore diftindi powers, inherent in different fubjeCb. 

But there are abundance of other phenomena which 
(hew this diverfity. There is nothing in magnetifm like 
ever,e<redtsa body overcharged or undercharged in toto. There is 
of the <anir Qoth^Qg^^hich indicates the prefence of the fluid to the 
other fenfes — nothing like the fpark, the fnap, the vi- 
fiblc diflipation ; becaufe the magnetic fluid enters into 
no union with air, or any thing but iron. There is no- 
thing refembling that inconceivably rapid motion which 
we fee in eled^ricity ; the quickeft motion of magnetifm 
lieems inferior (even beyond comparifoD ) with the dow- 
eft motion along any eleflric conductor. Therefore 
there is no pofiibility of difcharging a magnet as we 
discharge a coated plate. Indeed, the refemblance be- 
tween a magnet and a coated plate of glafs is exceed- 
ingly flighc. The only refemblance is between the 
magnet and an inconceivably thin flratum of the glafs, 
which flratum is pofitive in one fide and negative in the 
other. The only perfeA refemblance is between the 
induced magnetiim of common iron, and the induced 
cle6lricity of a condu&or. 

The following feem the moft inftru6live diflertationa 
on magnetifm, either as valuable colle^ions of obferva- 
tions, or as judicious reafbnings from them, or as the 
fpeculations of eminent or ingenious men concemif^ 
the nature of magnetiim. 

Gilbertus de Magnete, Lond. 1 600^ fol. 

JEpini Tentamen Theorias Magn. et £le£lr. 

Eberhard'a Tentam. Theor. Magnetifiiu, 1720. 

DifTertatioBft fur I'aimant, par du Fay, 1728. 

Mufch^nbioek Diflert. Phyfico Experimen talis de 
Magnete. 

Fleece qui ont *cmport4 le prix de F Acad, des Sciences 
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They arc 
not, how- 



caufe. 



a Paris fur la meilleoreconftruAion des BoulToles de dc» 
clination. Recueil des pieces courouu^es, torn. v. 

Eulcri opufcuh, torn. iii. continens Tbeoriam Mag* 
net is, Berlin, 1751. 

^pini Oratio Academica, 1758. 

^pini item Comment. Petrop. nov torn. x. 

Anton. Brugmanni tentam. Phil, de materia Magne- 
tica, Francquerae, 1765. 

Tfiere is a German tranflation ^of this work by Ei* 
fenbach, with many very valuable additions. 

Scarella de Magnete, 2 torn fol. 

Van Swinden Tentamina Magnet ica, 4to. 

Van Swinden fur TAnalogie entre les phenomeDes 
£le6lriques et Magnetiques, 3 tom. 3vo. 

DifTertation fur les Aimans artificlelles par Aa- 
theaume. 

Experiences fur les Aimans artificielles par Nicholas, 
Fufs, 1782. 

Efiai fur TOrigine dt^ Forces Magnetiquea oar-Mr 
Prevoft. 

Sur les Aimans artificielles par Rivoir, Paris 1752. 

Differtatio de Magnetifmo par Sam. Klingenftier tt 
Jo. Brander, Holm. 1752. ~ 

DcfcriptJon des Courants Magnetiques, Strafbourg, 

'753- _ 
Traitc de I'Aiman par Dalancc, Am ft. 1687. 

Jiefides thefe original works, we have feveral difTerta- 
tions on magnetical vorticea by Des Cartes, Bernoulli, 
Euler, Du Tour, &c. publifhed in the coUe^ioiis of the 
works of thofe authors, and many diflertations in the 
memoirs of different academies ; and there are many 
popular treatifes by the traders in experimental philo- 
sophy in London and Paris. Dr Gown Knight, the 
perfon in Europe who was moft eminently (killed in the 
knowledge of the phenomena, alfo publifhed a differta- 
tion ihtitled, y^n atUmpi to explain the Pb^omtna of 
Nature by two principles , AttraSlon and Repulfton^ 
L»ond. 1 748, 4to, in which he has induded a theory 
of magnetifm. It is a very curious work, and Ihould 
be ftudied by all thofe who have recourfe without fcruple 
to tKc agency of invifible fluids, when they are tired of 
patient thinking. They would there fee what thought 
and combination are neceifary before an invifible fluid can 
be reaUy fitted for performing any office we choofe to 
afljgn it. And they will get real inftrudion as to what 
fervices we may ezpe6k of fuch agents, and from what 
talks they mufl be excluded. The Dolor's theory of 
magnetifm is very unlike the reft of the performance ; 
for he does not avail himfelf of the vaft apparatus of 
propofitions which he had eftablifhed, and adopts with- 
out any nice adjuftmeiit the moft common notions of 
an impulfive vortex. Both the produ6iion and maxnte* 
nance of this vortex, and its mode of operation, are ir- 
reconcileable with the acknowledged laws of impuliion« 

Si quid novi/ii reSius ifiis, catididus imp<rti^^Ji mou •— 
his utere mecum. 
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We have been favoured with the following invcftiga-invcfti|:»- 
tion of the curvejr, to which a needle of indefinite mi-tlonoftbc 
nutenefs will be a tangent, by Mr Playfair^ Profcffor of °»*^^*^*^ 
Mathematics in the Uaivcrfity of Edinburgh. 

Two 



curve 



M A G N 

Two magnettcil polc« being given in pofiuon, the 
'force of each of which i« fuppofcd to be as the mlh 
power of the cliftance from it reciprocally, it is required 
to find a curvr, in any point of which a ne'edlc (indefi- 
nitely- (hort) being placed, its diredion, when at reft, 
may be a tangent to the curve ? 

I . Let A and B (fig. 35-) be the poles of a magnet, 
C any point in the curve required ; then we may fup- 
pofe the one of thcfe poles to ad on the needle only by 
repulfion, and the other only by attraAion, and the di- 
reaion of the needle, when at reft, will be the diagonal 
«f a parallelogram, the fides of which reprefent thefe 
forces. Therefore, having joined AC and BC, let AD 

be drawn paraMel to BC, and make j^Qm • j3Q« • '"^^ 

: AD; join CD, then CDF will touch the curve in C. 
a. Hence an cxpreffion for AF may be obtained. 

AC^'f* 
For, by the conftrudion, AD f= g^^ — »andfinccBC 

: A D : : BF : FA, and BC — AD : AD : ! AB : AF, 

ABXAC^-*-' 

wc bavt AF = ]g^mf « AC"+** 

^. A fluxionary expreffion for AF may alfo be found 
in terms of the angles CAB, ABC. In CF take the 
indefinitely fmaU part CH, draw AH, BH, and from 
C draw CL perpendicutar to AH and CK to BH. 
Draw alfo BC and AM at right angles to FH. Let 
the angles CAB = f , and CBA == ^i then CAH 
=: ; afldCBH=:— >i;alfoCL = ACX^.andCK 
= — BC X>i,. Now HC : CL : : AC : AM == 

AC* X « ' ^ ^ ^ 

„p — ; and for the lame reafon BC = — — HCT"' 

Therefore fince AF : FB >: : AM : BC| AF : FB : :. 

AC*X; BC*Xi ^ ATT AU f I- 

7j^ . — — HC~"' *"^ AF : AB : : fin. >!, % : — 
fin. 4-* i — fin. ^^; wherefore if AB = a, AF = 
— « i fin. 4* 
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ifin.<r* + ifin.4'»* ' , ,' , . 

4. If this value of AF be put equal to that already 
found, a fluxionary equation will be obuincd, by the 
jnteeration of whidi the curve may be conftruA- 

ABx AC "'■*•* 
cd. Becaiife AF = £/«•<•' ^ A^'H" • *"^ ^"" 
tf fin. 4. __j nr^ — tf fin. ^ 



AC = 



fin. (^ + ^) 
have by fubftitution AF sr 

a i fin. >t* 



and BC =: 



fin. (f + ^y 



we 



fin. f'»t'_fin.4'«+' 
Hence, fin. f* X 4 fin. ^ «+ * + 



^fin >!''"+' = — fin.4'*X;fin. ^'"+' + ^fin.>l''» + 5, 
asd therefore j fin. + *""■•= — f fin. f """' i and alfo, 

y 4, fin. + *»-• +/f fin- ^ »■"' = C. 

5. Thcfe fluents are eafily found when m is any 
whole pofitive number. ^ 

Km = I, we have j+ f = ^: 

4 fin. 4* + ♦ fin. f = tf. 

4, fin. V + f ftn. f* = 0, 

4. fin. +' + ; fin. ^ =: 0, Ac. 

Therefore, &C' 
♦ + >f = c. 

cof. f + cof. + =t C. 
— fin. 2f+2^ — fin.ay + 24'=C, 
cof. 3*> — 9cof.» + cof. 3+— 9 



m = 2, 
w = 3, 
m = 4, 

Alfo if «-K !• 
m ^ 2, 
« =: 3, 

« ^ 4» 
cof. ^ ss C, &c. &c. 
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The firft of the above equations belonn to a fegment 
of a circle defcribed upon AB, which therefore would 
be the curve required if the magnet ical force were in- 
verfely as the diftances. 

If the magnetical force be inverfely as the fquarc of 
the difiance, that is, if in =: 2, cof. ^ 4* cof. 4 is equal 
to a conftant quantity. Hence if, befide the points A 
and B, any other point be given in the curve, the 
whole may be defended. For inftance, let the point 
E (fig. 36.) be given in the curve, and in the line DE 
which bifeds AB at right angles. Defcribe from the 
centre A' a circle through E, viz. QER ; then AD 
being the cofine of DAE to the radius AE, the fumof 
the cofines of ^ X ^l^ will be everywhere (to the fame ra* 
dius) = 2 AD = AB. Therefore to find E', the 
point in which any other line AN, making a given angle 
with A B, meets the curve, draw from N, the point in 
which it meets the circumference of the circle QER* 
NO, perpendicular to AB, fo that AO may be the co- 
fine of NAO, and from O toward A take OP = AB, 
then AP will be the cofine of the angle ABE'; fo 
to find BE', draw PQ^pcrpendicular to AP, meeting 
the circle in Qj join AQ^ and draw BE' parallel to 
AQ , meeting AE' in E', the poiut £' is in the curve. 
In this way the other points of the curve may be 
found. 

The curve will pafs through B, and will cut AB at 
an angle of which the cofine = RB. If then E be 
fuch, that AE = AB, the curve will cut AB at right 
angles. If E" be more remote from A, the curve will 
make with AB an obtufe angle toward D ; in other 
cafes it will make with it an acute angle. 

A conftru^ion fomewhat more expeditious may be 
had by defcribiflg the femicircle AFB, cutting AE in 
F, and AE' in N, and defcribing a ciicle round A, 
with the diilance AL xz 2AF, cutting A£' in b. If 
AG be applied in the femicircle. A Fii =: N ^, AG 
muft cut AN in a point E' of the curve, becaufe AN 
+ BG = 2 AF, and AN and GB are cofines of the 
angles at A and B. ^ 

As the lines AN and BG may be applied either a* 
hove or below AB, there is another fituation of their 
interferon £'. Thus A n being applied above, and 
B^ below, the tnterft6iion is ,in e\ The curve has a 
branch extending below A ; and if D ^ be made zz DE, 
and* B ^ be drawn, it will be an affymptote to this 
branch.. There is a fimilar branch below B- But thefe 
portions ti the curve evidently fuppofe an oppofite di- 
red^ion of one of the two magnetic forces, and there- ' 
fore have no connediion with the pofition of the needle. 

We omitted the inferting in its proper place, no65. Addition t» 
a hypothefis of the cekbrattd aflronomer Tobias Mayer n^ ^5. 
of Gottingen, by which the dirediion of the n^ariner's 
needle in all parts of the earth may be determined. He 
fuppofcs that the "earth contains a very powerful mag- 
net of inconfider^blc dimenfions, which arranges the 
needle according to the known laws of mngnetifm. 
The centre of this magnet was diftant from the centre 
of the. earth about 480 Englini miles in 1756, and a 
line joining thefe centres inttifcdled the earth's furface 
in a point fituated in 1 7^^ N. I^t. and 1 83" E. Long, 
from London. The axis of the magnei is perpendicu» 
lar to this line, and the plane in which it lies is inclined 
about 1 1^ to the plane of the meridian, the north end 
of the axis lying on the eaU fide of that meridian. ' 

U 2 ' From 
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From ^hcfe ^t^ i% viU he (owH ilm ^ i^xis of this ]Beri<)uui, H »* Q the ^iie of th« ^QIiIvmw isd N9 the 

maffnci cuts ti\c furface of the c^rfh fttput the ini44^ pofitiga pf the nva^tic needle 19 uij place, wheQ it is^ 

of the caficfn fhorc of Baffin** Bay, and ip apothpr at liberty tofctlk ia the true magnetic dire^ov. The 

point about 800 miles S. S. W. oJf the fouthern point qf engk HON {s tlM& incliuation or dip of the nepdfc. Let 

New Zealand. ProfcfTor Lichtenbcrg of Cioniogcn* ? » F he a vertical rifclcj^ m, which a well cQ^ftru^ed 



Addition to 



who gives ^his extra^ f^onx the m^uf^ipt, £i^% tbl^ 
the hypothcfis is accompanied by a confideraMe ^ft of 
^riitibns and dips calculate by it, and conpared. with 
obrerrations, and that th^ agreement is Tcry remarlc;- 
a^hle. He gives indeed « do^en inf\ances in very diffe- 
rent regions of the eartH- I\ut we (i^pje£t tlv^ Mierc ^ 
fpme error or ^d^ in t\}fi d^\% given by h^n^, becaufe 
the annual changes* which he alfognres* a^'e fuch as are 
inconfifient with the data, and eyen with each other* 
He fays, that th^ diftance fro^ the centre lacfQ^fc^ 
about four miles annually, a^ U^( ^e»^ anfe^ a^ an- 
nual diminutipn of 8 mlnutea in the l^titu4e and 14 19 
t^ longitude of that point whfsr^ the |kr^hj( lii^e J9JH' 
tng the centres meets the furface* It can liave np iuch 
confequence. He fay a alfo, that tibe abave meni]bse4 
inclioatiqn of the places incre^fes 8 min^^ ^nnu^y. 
The comppund force of the mjignel i^ faid 10 be ^ tift 
Iquare root of the di fiance invcifely^ We are at ^ lolf 
to underhand the meaning pf this circomiJls^aGej b^oawfe 
Mayer's hypotheiis concerning t;he lew of magneMe a^ 
tion is exceedingly different, as related by Mr (.icbt^a* 
berg (rom the fa^e manufcrif^t. Ijut it h(^ 4^us duty 
to cpmmunicate this notice, thpugh imperfeB, of the 
ipeculationa of this celebrated noathamalician* See 
^xBrn*! Ehm. of Nat. Phi/, publiihed by Ltch|e«» 
berg 1784, ^.645. 

Ailjiiion to nf 64. 
Let HZ^OF C%' 37.) be. the plane ^ ^ es^gixtie 



dipping needle can freely, play up and down. This 
SLCe4le c^mot p|jK^ Uf^lf in the magnetic dire6Upn, be- 
pau£( It cav^ only move ia a lert^ieai pta«e. lu north 
poip^ is impelled 'V9^ the dire^iioi^ « a, and its fouth 
point in the dire^on sp^ both of which igre parallel tp 
(IS. $y the lawa of mechaAical oqi|iUbrium» it cannot 
l«{^ ei;ee(^ ia f^cha pe^^ioA thu^ the forees now^ sp 
are i^ a ^j^e p(;Tpenidw;ttUF t<^ the pbne %n^. I9 
any ether politic^, there would be a force impelling the 
Dccdk toward thet fida on which n » BMkes an aeute 
aa^le witt tie tW^oft. r^^of ihe vMtic4 pWe* 
Xnerefgre the. fph^eal trisu)£^ N 1 F is ngbt angled 
in n, and Cot NFn : R = Tan. n F : Tan. NF, = 
Y^.. SN ; TaB|. a' e. Thect^fiwe 

Taw. ♦'n ^ '^^^X » T^ Hit X Sec. H o': 
Col. rin' 

Theiefore, in any pbc^ the^ rea} loeKqatioaofthem^ 
neticel dire^ion ta the horizon is different fi^om what, 
is pomted oqt by a doping i^eedl^ when it is in a plane 
whieh dcdj^en fteimi the magnetic meridian ; and the 
tangent of the obfb^red dfp of the needte eiiceeds that 
of the inchnation of the magnetic dire^ion in the pro- 
portion of radius to the cotfine of the deviation HC n^ 
or the proportion of the fecant of this angle ta the ia- 
dius. If therefore the dipping needle play in a mag- 
netic eaft and weft cttde, it wiU ftand perpendicular to- 
the horizon^. 
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Male. MALESHERBES (ChrifUao Wimen^de. ^moig- 
^^'^*' non) was bom December the 6th i,7ix. At the a^ 
' of 24 he became, a counfellor of Paflij|men|, t^4 Iia 
^ years afterwards qhief prefident oF the con^ d^- aidft. 
He remained >n that important fixti^tion during a pe- 
riod of 25 years> apd difplayed on many oqcs^fioae 
proofs of firmnefs, eloquence, and wi{dpm« 

y/hen the prince of Conde was lent by the lining ia 
1 768 to filence the magifirates who opgofed the taaca, 
Malefberbes replied to himi ^* Truth* Sir« nuft indsede. 
be formidable, fince fo many eflbrts ^fc made \^ pre- 
vent its approach to the t;hr.one." Aboi^lthefi^e'tHli^ 
tha^ he became, prefident of the cowt jct^ ludu^ h<r i^a^ 
appointed by his father, then chancellor of France, {u* 
periotendant of the pre& ; an offiqe of the greate(i ioi- 
portance, of which the principles, which M^le(herbes had 
imbibed from ly Alcmbert rendered; him. very ill qu^lip 
fied to difeharge the duties. He was what the French 
called a pMoJcphtr ; a terra with them of the. fame im- 
port with a naturalid, who openly denies revealed re- 
ligion, and has no adequate notions of the moral attri- 
butes of God. The confcquence was, that when the 
authors of impious and immoral books were brought 
before him in his ofRcial capacity to undergo examina- 
tion, he appeared to them aaadvillng, affifling, and pro- 
tcdin^ them, againfl that very power which uras veiled 
in himfelf ; and thty were commonly difnuffed. with 
this fenfelefs obfervation, that all books of whatever. 
tendency Ihould be confidered merely as ohjcQs ofcomn 
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Had it not been for the proteding iniTticoce of Mdf- 

Maleflierbes, the Encychpedie^ of which the publication fi»«r^ 
wa^ frequently fi)%ciided (fce ^'Diaox io this Supple- ^'^'^ 
nfnf)» would pfiobaWy ha^e'bee? altogether fjuppreiTed; 
a^.tbe worh^ o{ Rou(l«4M)an4' R^yn^d, whkh£> power- 
fully contributed to that revolution in which he was 
overwhehnei, would ceriainly not have- ^read ib rapid-' 
ly over the U>igdom of France- It was he, laid D' A- 
lembcr^ who brokt iheJhacMes of liitrature. 

In wain will it be replied, that he left the fame liber- 
ty: to the religious aa to- the impious, wxitent ;. for that 
was not always ftri6ily true. The Abbe Barrucl has 
brought the teftimoqy of p' A lembert. himfelf toprovc». 
that.it was much againll his- will that- Maleiherbss Uif* 
fered worka refuting the fophiders to appaar ; and) as. 
he very properly obferves, what a minifter- allows with 
relu6iance, he finds, abundant moans of preventing. 

In 1775 he rtfigned the ojBce of chief pfcfsdent of 
the cour det aides ^ and was appointed minider and fe- 
cretary of ftate in the. place of La Yrilliere.. Thus 
placed in the centire 0/ a frivolous yet brilliant court, 
Maleflierbes did not in the leaf! deviate from his former 
fimplicity o.f Lfe and manners ; but, in lieu of qpmply- 
ing with the eiiahlj(hed etiquette which required ma« 
giil rates, when they became minifters of ftate, to ex- 
change their fable habit and h^d drefs for a. coloured 
fuit, bag- wig, and fword, he regained hia black coat 
and rnagifterial peruke / Xhia is recorded by a panegy- 
lift to his honour \ but we perceive xust the honour 

which 
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Bl^ #hick it reffefts on htou It fiirehr r0(|aim,no grtat 
fceibct. powcn cf abftnii£kton to difeover, tnat a coloured coat, 
' b«|^wig9 and fwordi are rot in tbcmfelves more frivo- 
lous or contiary to nature, than a Uack coat and enor- 
mous peruke v and if the manners ef a country have 
appropriated tbefe different drcifes to dtffvrent ftations 
in life, the individual muft be a£kuated by a very ab- 
^d kind of pride, who fets up hia own caprice again ft 
the public opinion* 

^ As, whra ioveiled with the power to reftrun within 
juft timits the freedoai of the prefs, h was his chief aim 
K to encourage and extend that freedom; fb, when raifed 

to asi ofiEce which gave him the unlimited power of if- 
fuing lettret de cathei^ it was then* total fuppreffioa that 
became the earfticft obje6^ of hk wiofl ardent aeaL Till 
that time Irttrfs, dt euch&l^ being confidered as a pact of 
the general poHce, as well as of the royak prerogative, 
were iflued not only at the will of* thee mini fter, but 
even at the pkafure of a comn^oa (^rk, or per&>n» ftitt 
move in&rmBcaot. Maleiherbes began by velkiquUhing 
kimfiilf this abfurd and i iniquitous privilege. He deic^ 
gated the right to> a kiod of tribunal, cocnpofcd of the 
noft upright mag-iftrates, wkofc opinion was ta be Un- 
as imous, and feundcd upoa open and wcU cllablrfticd 
fii^. He had but one bknt oibjed to attain, and that 
vte to fubOitttte a legal tribund in the place of that 
whieh he had cilabtiihed ; and this object he if as upon 
she> point of accomplilhing, when the intrigues of the 
court procwred the difmiflion of Turgot ; and* Male^r- 
bes> in confequsnce, ve(igned on the r2ih of May 
1776* Fov this part of his condu6i he is intitled to 
praife, which, we feel no« ourielVes inclined to with- 
hold from his- memory. £ve» M. Barruel adtoits^ that 
he had nnany moral virtues^ »k1' that he difpkyed real 
bcne\ioknce when aMeviacing the rigours of imprift)n- 
Bsent, and remedying the abulv of Ikitrrs dt cachet $ but 
Fiance, fays he, (ball neverthelefs demand of him .her 
teuipka that have been dcftroyed ; fer it was he who, 
above all other miniilerp, abufed his authority to- eftas 
bli^ in that kingdom the reign of impiety. 

After this epoch he undertook fevsraK joumey8''into 
different pai1» of France,. HbQand, and Switzerland^, 
where he colle3e(^ with zeal and tafte obfedts of every 
hind interefting to arts and fcienoes. As be traveled 
with the iimplicity and economy of a man- of letters,, 
who had emerged from obfcurity for the purpose ot» 
soaking obforvations and acquiring knowledge, he by 
Uiat means was enabled to referve his fort<une for Tm- 
portant occalions, in which it might procure Wm \x\<' 
toimation on intereiling fubjtr^^. 1 (e traveled' Ho vrly^ 
and frequently, on foot, tfcat his obfervations might be- 
the more minute ; and employed part of 'his ti>pe in 
liulably arranging them, Thefe obfervations formed a 
valuable collection of interefling. matter i^elative to the 
arts and fciences, but which has been almoft totally de- 
froyed by the fiiry of revolutionifts, who have done as 
much prejudice to the interefts of fcience as of humB*- 
Bity. 

Returning from his travels, MaleHierbes for feveral' 
years enjoyed a philofophic leifure» whieh he well knew 
how to UireA to ufeful ^nd important objedts. The 
two treatifes which he compofed in the years ^785 and 
17S6 on the civil ftate of the protedaots in France are 
well knovTO. The- law which he propoied in tbefe, was 
Qoly preparatory to a more extenfive reform ; and tbefe 
trcaci&s wiere to have been followed up by another 
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work, the pha of which he had already bud down, wfieif MUe* 
jiffairs growing too difBcnk to be managed by thefe feghes* ^ 
who held the reins of government, they were compelled ' 
to can him to their councils. They did not, kowcver, 
a£ Tfi him the dire&ion of any department, and intro* 
duced him merely (as fubfeqoent events have (hewn) to 
cover their tranf actions under a popular riame, and pals 
them on the world as a6ts in whtcli he had taken p«rt. 
Malefherbe^ accepted their overt ores merely to fuialy 
the defire he Celt to reveal fome txfeful truths; but it 
was not for that purpofe that they had invited him to 
thenr councils. Thofe who prelsded at them took utn* 
brage at his firft efforts to call thdr atteatioa to die 
voice of truth and wiidom ; and fuccetdcd fo well .in 
their oppofition, that he was reduced to the necelfity of 
delivering in writing the coon&l which be wiihed to of- 
fer. Such was the origin of t«o treatifes rdatkc to 
die cahmutiea of France, and the means of repairing 
them. He tranfiasitted theic treatises to the kmg, wlio 
never read them ; nor was he ever able to obtain a pri« 
vale audience sdthoogh a minifter of ftacc. 

&kK is the account of his laft^ eoodu^ in office 
which is given by his firieods ; and as we have not read 
his treatises* on the calamieicv of Fraacr, we have no 
riglit to controvert it. Srom his known prioeiples^ 
however, we are inttthsd to coockide', that 1ms plans of 
reformation were ftmilhr to thofe of. Neekar, the off- 
i^ring rather of a head tecmng-with vifionary theories^ 
than oFthe enfiglitened mind of a pra£lical dacefmaO) 
or the corrupt heart of a Jacobin eoaipirator. 

Peeosiving the inutiHty of his endeavours, difgufted- 
with whaA he thought th& repeated ervoss of the go- 
veroment, and^ deprived of every OKans of ezpefiog 
Uiem, or preventing-sheir fatal effr&; after frequent {xy- 
Keitationsr he. at length obtained leave to retire. Ht * 
repaired to his eftate at II&leAerbes, ami from- that mp* 
mcnt cntirriy dtyotcd his t&me to tho£c occupations- 
that had ever formed the ehiefpleafure of his life. Ha 
paffed the evem'ngs and ar great part of the night iA> 
reading and ftudy. 

In this tranquiti. ftatefae was pflffifig the evening of 
hi» days' aiaidO; his woods and* iiefels, when the horrors^ 
of tiic RjTvolution brought him again to^ Psiris. During- 
the whole of its^progrefs, he had his eyes conftantly fix- 
ed on his unhappy fovereii^, and, fubdning his natural 
fbndn&is of retineipent, went regularly to comt every 
Sunday, to give him prooft of his refpe6^ and attache- 
men t. He impofed it as a duty on himfelf to give the 
miniiters regular information of- the defignd of the regi- 
oivhi fEi^'on * ; and when ib was. determined to brings « aaS^ 
tlie king to trial, he voluntarily ofiencd to be the de- jVf«iirM>/ 
fender of his mafter^ in his memorable letter of the i ithvol. iii. 
of December 1792,- thi^ eternal monument of his loy-chsp.3U 
alty and afi^ion. His offer was accepted ; and he 
pleaded the caufe of the moni^rch with a ftrength of ar- 
gtiment thai nothing could have refifled but the blood* 
tiiirfty minds of a den of Jacobins. '* What French- 
man (lap a valuMe vrriter), what virtuous man, of any 
country, can ever forget that affecting ibene, when the 
refpe^ble old man, penetratiog, for the firft time, in« 
to the prifoR of the Temple, rocked into tears, on find- 
ing himfelf preffed in the arms- of his king ; and. that 
fUU more affeding foene, when, entruded with the molb: 
agonizing commiffion that a fubied could poifibly have 
to his fovereign, he threw himfelf at the feet of the in- 
nocent vifiimi whilci fuffocated with his fobsi his voicct. 

tim 
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•Mafe- t3l re-animated hj the courage of the virtaope Louis, haa plunged us into the gulph of deilra&icmy udy kj MalKvzii. 

^ <h€fie»> wasinadequate ta announce the fatal fentence of death*, aa inconceivable magic, has fafcinated the eyes of -the ^ f^ 

^TcitT^ ' Having dtfcharged this painful and hazardoui duty he nation, and m^de lis facrifice Tcality to a mere phantom, ^ico**^ 

Journal p. ^"^^ niorc returned to his country rcfidcnce, and rcfu- For the firoplc words poRtical liberty y France haa loll ^ ' j 

1^8 — 19^. med his tranquil courfe of life. But this tranquiHIty was \^2X foetal freedom which fte poflcfTed in every refpeft, 

»of ihort duration. Abouta twelvemonth afterwards, in in a higher degree, than any- other nation ! How trttlr 

r the month of December 1793, three worthy members of ^reat did the king appear in his lad momontsl Ail 

the Revolutionary Committee of Paris ceme to refide their efforts to degrade him were vain ; his unihaken 

with him, his fon-inlaw, and his daughter, and appre- virtue triumphed over then* wickednefs. It is true, then, 

hended the two Utter as crirxiinals. Left alone with his that religion alone transfufes'fufficient courage into the 

< grandchildren, Maleihetbea endeavoured to confole the mind of man, to enable him to fupport, with fo much 

reft of his unfortunate family with the hopes which he dignity, fuch dreadful trials f- t Br/fwM^ 

himfclf was far from entertaining, when, the next day, MALGUZZARY, in the langaagc of Bengal, ^'^'•» 

the new formed guards arrived to apprehend him, and payment of revenue; the revenue itfelf. ^* 

the whole of his family, even the youngeft intants. This MALPHAGHINO ( John), otherwife called John 

circumftance fpread a general confternation throughout dc Ravenna, from the place of his birth, was boin in the 

'the whole department ; for there was hardly a man in year 1352, of a family diftinguiihed neither by riches 

• France, a few ex jefuits excepted, who did not revere the nor nobility. 'His father, however, committed him to 

mild virtues of the laft friend of the unfortunate king.- the care of Donatus the grammarian, an intimate friend ' 

In this calamity Malefherbes preferved the undiflurb- of Petrarch, who at that time taught the Latin tongue 

ed equanimity of virtue. His affability and good h«- with great applaofe at Venice. Donatus thought he dif- 

'mour never forfook him, and his converfation was as covered fuch happy dffpofitions in young Malphaghino» 

fufual ; fo that to have beheld him (vathout noticing bis that he recommended him to Petrarch, not only as aa 

wretched guards), it feemed that he was travelling for excellent alfiftant to facflitate his labours, by readiiig or 

Jhis pleafure with his neighbours and frieirds. He was tranfcribing for him, but as a youth of the mod pro* 

condu^ked the fame night to the prifon of the Madelo- miling tal^nts^ and worthy of being formed under the 

nette with his g^andfon Louis I^epelletier, at the f-^me infpe6tion of the greateft man of the fourteenth century, 

.time that his other grandchildren were- feparated into it appears from fome of Petrarch's letters, for it is 

different prifons. This reparation proving extremely from thcfe chiefly we can obtain information refpe^ng 

affli^ing to him, he eameftly folioited againft it ; and at John de Ravenna, that he fuUy anfwered the expe61a- 

length, on his repeated entreaties, they all met together tions formed of him ; and that he even gained the fa* 

once mote at Port-I^ibre. They remained there but a vour and affe£tion of his patroii fo much, that he loved 

^ort penod. The fon in-law of Male^erbes, the vir- him and treated him as if he had been his own fon. la 

tuous Lepelletier.Rafambo, the firft of them who was a letter to John de Certaldp (a), Petrarch highly ex- 

errefted, was ordered into another prifon, and facrificcd' tols him, not only for his genius and talents, but alA> . 

a few days . after. . Makfherbes himfelf, his daughter, for his prudent and virtuous condudl. *' He pofiefica 

bis grand 'daughter, and her bufband, were foon after ((ays he) what is very rare in our times, a great turn 

aU brought to the guillotine. They approached it for poetry, and a noble deftre to becotne acquainted 

with fortitude* and- ferenity. It was then that his with every iifeful and ornamental part of knowledge. 

. daughter addrelTed thefe pathetic words to Mademoi- He is favoured by the Mufes, and already attempts 

. Telle Sorobr^uil, who had faved the life of her own fa- verfes of his own ; from which one can foretd, that, if 

- ther on the adof September : " You have had the ex his life be fpared, and if he goes on as hitherto^ fome- 

abed honour- to preferve your father — I have, at leaft, thing great may be expcded from him.*' 

4 the coufolation to die with mine.'* Not long, however, after this panegyne was writteUf 

. Malelherbes, ftill the (ame, even to his laft moments young Malphaghino conceived an iitfuperable deiire to 

exhibited to his relations an example of fortitude. He fee the world ; and, not with Handing all Petrarch^s re« 

converfed with the perfons that were near him without monstrances, perfifted in his refolution of quitting him* 

beftowing the leafl attention on the brutalities of tlie Petrarch's paternal care and regard for his pupil appear^ 

wretches who tied his hands. As he was leaving the on thift occalion, in the moll favourable light, as may be 

prifon to afcend the fatal cart, he ftumbled againft a feen in his letters to Donatus; and his whole behaviour^ 

fione, and made a falfc iiep. '* See (faid he fmiling), though the young man infifted on leaving him, without 

bow bad an omen! A Roman in my lit.uation would afiigning^ fulBcient reafon for his precipitate and un- 

have been fent back again." He pafTrd through Pa- grateful conduct, does as much honour to his head as to 

ris, afcended the fciiiolil, and fubmitted to death with his heart. 

the fame unihaken couvage. He died at the age of f he precipitation with which John de Ravenna car« 

72 years, 4 months, and 15 days- He had only two ritd his plan into execution was not Hkely to make it 

daughters, and the fon of one of them alone remains to an>f«ver his expectations. He .departed without taking 

fucceed. From this account of Maleiherbeft's behaviour with him letters of recommendation which Petrarch or* 

at his laft momentb,'we are inclined to believe that his Rred him to his friefids. He^ however, purfiied his 

intentions were better than fome parts of his practical- joiuney ov&r the Appenihes. amidlt continual rain, gi- 

condu^ ;.and we know, that having dil'pelled the v/iin ving out that he had been difmtfled by Petrarch ; but» 

illuAons of philofopbifm, he acknowledged his p^ii er- thcHigU he experienced from many a corapaffion to 

rors ; exclaiming, in the accents of giicf, *' inn. t..'lf^ whijii lu- wis not entitled by his conduci. he now began 

philofophy (to which I confcfs I was myfelf a dupe) to awaken from his dream. He proceeded therefore to 

. • P^S 

^ (a) Better known osder the name of Boccaccio or Boccace, Certaldo was the place of his birth. 
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Mt'phag- Pifa, in order to procure a veffel to carry him back to- 
haio. vfards Pa via j but being difappoioted, while his money 
wafled as much as his patience decreafed, he fuddenly 
rcfolvcd to travel back acrofi the Appenines. When 
he defcended into the Ligurian plains, he attempted 
to wade through a liver in the diftri<fl of Parma^ which 
was much fsvelled by the rains ; and being carried by 
the force of the ilream into a whirlpool, he would have 
loft ht> life, had he not been faved by forae people who 
were accidentally pa£Qng that way. After efcaping 
this danger, he arrived, pennylefs and famifhed, at the 
houfe of his former patron, wh9 happened then not to 
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Greek language^. particularly a monk, Barlaim, and ooe Malphas^ 
Leo, ot Leontiuk, with whom I was intimately acquaint- '^ 

ed, and of whom the firilhad been fome time my fcho- 
lar. In confircuence of this propofal, he begged me to: 
give htm a recommendatory Ititer to you, as you have 
confidcrabie ir.flucnce in that pait of the country, Thi«- 
requeft I granted, in hopes that the young man, by hw 
genius and talents, will afford you fatisFa^ion equal to 
the fervice which you may render to Kim.'* In his let^ 
ter t(^runu8, Petrarch expreffes himfelf as follows : 
** He is a young man who wiihes to fee the world as I 
formerly did ; but I never reflcft on it without horror. 



be at home ; but he was received and kindly entertained . He is deiirous of feeing Rome ; and this defire I cannot 



by his fervants till their mailer returned. 

Petrarch, by hie intreaties and paternal admonitions^ 
retained the young man at hid houfe for about a year, 
and prevented him from engaging in any more romantic 
adventures ; but, at the end of that period, his defire 
for rambling again returned; and as Petrarch found 
that all attempts to check htm would be fruitlefs, he 
gave him letters of recommendation to two of his 
friends, Hugo de St Severiuo and Fraucifcus Brunus, 
at Rome. To the former of thefe, Petrarch fays, 
** This youth of rare talents, but ftill a youth, after 
propofing to himfelf various plans, has at length embra- 
ced the nobleft ; and as hconce travelled, he is now de- 
iirous of doing fo again, in order to gratify his third of 
knowledge. He has, in particular, a ftrong inclination 
for the Greek language ; and entertains a wifh which 
Cato firfl conceived in his old age. This wifh I have 
endeavoured for fome years to fubdiie ; fometimes by 



condemn, as I myfelf have fo often vilitcd that city, and< 
could flill revifit it with pleafure. I fufped, however^ 
that be will venture on a mere eztei^five dc^an« and that' 
he imagines to find a fortune where he will, perhaps, meet ■ 
with a fhipwrcck. At any rate, he is defirous, he fays^* 
of putting his fortune to a trial. I wifh it may be fa- 
vourable ; (hould it be adverfe, lie is flill at liberty to* 
return to my peaceful^ though fmall, haven ; for I hang- 
out a light, during the day as weH as the ntght, to 
guide thofe who quit me through youthful felly, and- 
tb enable them to find their way back. The ardour- 
by which he is impelled mnft not be afcribed fo much 
to him aft to his age, and is in itfelf commendable. If 
I am not much deceived, the young man loves me and 
virtue in general. He is unfleady, but modeH ; and de-- 
ferves that all good mea< fhould contribute to his pro**: 
fperity as fiir as tbey can.*' 

From the letters of Petrarch, there is reafon to he^ 



intreaties, at other tiroes by admonition ; fomecimes by licve, that John de Ravenna lived with' him only aboutr 

reprefenting how much he is Hill deficient in the Ro- three years in all ; and that he had not attained to the 

man language ; and fometimes by laying before him the fuU age h£ manhood when he left him. It appears alfo, 

difficulties which mufl attend him. in his journey, efpe- for tliis circumitance is very obfcure, that after he quit- 

cially as he once before left me, and by want was ob- ted him, he wandered about a confiderable time before 

liged to return. As long as that unfortunate excurfion he was fo fortunate as. to meet .with aprote^or aud pa^ 

was frefh in his memory he remained quiet, and gave tron, at whofe houfe, as he wrote to Petrarch, he at lafb 

roe hopes that his relUefs fpirit could be overcome and found a permanent afylum. • How long he remained 

peflrained. But now, fi nee the remembrance of liia with his patron, whom fome believe to have been Car« 

misfortune^ is almoft obliterated, he again fighs after dinal Philip, and what happened to lUm till the death 

the world; at)d can be retained neither by force nor of Petrarch in 1374, and for fome years after, is un- 

perfuafion. . Excited by a defire which betrays more known. The literary monuments of the fourteenth and 

ardour than prudence, he is refolved to leave his coun- fifteenth centuries fay nothing farther of him till his ap' 

try, friends, and relations, his aged father, and me whom pearance at Padua ; where, according to the teftimony 



he loved as a father, and whofe company he preferred 
to a rcfidence at home, and to haften to you whom he 
knows only by name. This precipitation even has an 
appearance , of pnidence. l*he young man firft wifhed 
to viiit Conftantinople ; but when 1 told him that 
Greece, at prefeiit, is as poor as it was formerly rich in 
learning, he gave credit to my afiertion, and at any rate 
altered his plan, which he could not carry into execu^ 
tipn. He is now defirous of traverfing Calabria, and 
the ^ whole coaft of Italy, dilltnguiOied formerly by the 
name of Magna Grscia, becaufe I once told him that 
there were in that quarter feveral men well /killed in the 



of Sicco (b)^ one of the mod celebrated of his fcholars/ . 
he iH>t only taught the Roman Eloquence, but alfo thl& 
fcicnce of moral philofophy, with fuch fuccefs and ap- 
plaufe, and improved his fchoUrs fo much by his life and 
example, that, according to univerfal opinion, he far ex- 
celled all the profefTors of thofe fciences who had ever 
before appeared. That he was here of confiderable fer« 
vice in reviving the ftudy of the Latin language, 'and of 
the works of the aticient Romans, was acknowledged -by 
all his fcholare, and is confirmed by the following teiii^ 
mony of Blo&dus-(c). 

*' About the fame period, Ravenna produced that 

learned 



(b) Adolefccns turn ego poctas, et inftituta Tullii audiebam. Legebat tunc hac in civitate Padna; litcrarum 
BUtrice, jfohanifes Ra'oennas vir et fandtmonia morum, et ftudio ifto excellene, atque fi poteft fine inyidia, dici ce* 
tens, qui magiflri artis hujus in terra Italia ufquam degerent et dodiffimi haberentur, quantum recordari videor, 
omnium judicio praeferendus. Hoc namque a prxceptore non eloquentia modo, quam ex ordine legerit, fed more»^ 
etiam, ac quaedam bene honeileque vivendi ratio cum do6lrina tum exemplis difcebatur.— ><^ira> Po/rn/csiii, Ap^ 
Mehus, I c. p. 139. 

(c^Blondi Flavii F^rlivienfis Italia Sluftrata. Basv 1559* f^L p. 346. , 
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SMpHif- letreed gnannmn nd rhetorician Jo1i«firx«» of whom 
*fa«»' Lcooardns Arctinus oCed to (aj» that he firft introdu* 
oed into Ittljf after a long period of batbanfm* the 
ftody of the Latin language and eloquence* now fo floti- 
Hfliing ; a circumftance which dcferret to be enlarged 
on in the prefent work* Thofe well acquainted with 



raden CcucAj legibfet which* among other rhetorieil Malj^. 
writings of that great Ronuto, contained the whole ^'^ 
books De Oratore^ with his Sruhn and Orator. This 
faved Cafpartnus the trouble of fupplying the books of 
Cicero De Oratortf as he had attempted to fnpply tlie 
works of Quintilisn. As tio one was found in att Mi^ 



Itoroan literature know, that after the periods of Aai- 4an who could Mad this old manuscript of Cicero* aa 

brofe* Jerom* and Auguftine, there were none* or very ingenious young man of Verona, named Cafmua* was 

few* who wrote with any elegance* 'unkfs we add to fo fortunate as firil to traafcribe the 'books De Oratort^ 

thefe good writers, St Gregory* the venerable Bcde* and to fill all Italy with copies of a work which was 

and St Bernard. Trancis Petnrcha was the iirft who* uniTerfally fotight for with the utmoft avidity. I niy- 

with much genius* and ftiH greater care, recced from fclf* in my youth* when I went to Milan on the bufi* 

the duft the true art of poetry and of eloquence. He nefs of my native city* tranfcribed* with as much ar- 

did not attain to the flowers of Ciceronian eloquence* dour as (peed* the Brutm of Cicero* and fent copies of 

with which many are adorned in the prefent century ; my tranlcription to Guarinus at Verona* and to Leo- 

but this was owing rather to a want of books than of nard Juftiniini at Venice ; by which means this work 

talents. Though he boafted of havicg fonad at Ver* was foon difperfed att over ludy. By thefe new works 

celli Cicero's letten to Leatukis* he was unacquainted •eloquence acquired new fire^ and hence it happens, that 

with the books of that great Roman Dt Oratore^ Quin- in our age people fpeak and write better than in the 

tilian's Inflitotes, the Orator^ the Brutus, and other time of Petrarch. The ftudy of the Greek language, 

writings of Cicero. J^^ ^^ Ravenna was known to befides the abundance of new and ufcful knowledge 

Petrarch both in his youth and in his old age. He which it difdofed, was attended with this great advan- 

was not more converfant with the ancients than Pe- tage* that many attempted to tranflate Greek works 

trarch ; and* as far as f know, left no woiks behind into Latin, and thereby improved their ftyk much more 



him. By his excellent genhis* however* and* as Leo< 
nardus Aretinus fays, by the particular difpenfation of 
God, he was the preceptor of this Leonardus* of P^- 
trus Paulus Vergerius, of Annebonus de Padua* of Ro- 
bert Roffi, of James Angeli of Rorenoe* of Poggins 
and Guarino of Verona* of Vi6iorinos* Stcco* and other 
men of le(s note* whom he incited to the fttidy of bet- 
ter knowledge, and to imitate Cicero, if he could not 
form them or isftru6b them completely. 

** About the fame time* Manud Chryfobral* a man 
as virtuous as learned, came from Conftantinople to Ita* 
hy* and inftrnded in the Greek hnguage, partly at Ve- 
nice and partly at Florvnoe and Rome* all the before 
mentioned fcholars of John de Ravenna. After he had 
continued this inftrudion for fomc years* thoie unac- 

2uainted virith the Greek langinge* and the ancient 
rreck writers* wei« confidered in Italy as more igno- 
rant than thofe unacqiuunted with the Latin. A great 
many young men and youths were inflamed with an en- 
thufiaftic delire for the works of the ancient Greeks 
and Romans. At the time of the council of Conflancc* 
in th^ beginning of the fifteenth century, many of my 
countrymen endeavoured* by Searching the neighbour- 
ing cities and convents, to difcover fome of the Roman 
fnanufcripts which IukI been loft. Poggios firft difco- 
vercd a complete copy of Quintilian* which was foon 
followed by the letters of Cfeero to Atticus. As our 
youth applied to the fltidy of thefe works with the 
utmoft diligence, that celebrated grammarian and rhe- 
torician Cafparinus de Bergamo* opened a ichool at 
Venice, fuperior to the former, and in which young per- 
fons were encouraged to ftudy the ancient languages 
and writers. About the farae time flouriflied Petnis 
Pauhia Vergerus* Leonerdus Aretinus* Robert Roili* 
Jaii^es Angeli* Poggius* and Nicolaus de Medici* whom 
Arettn had kxig innruded, Guarinus alfo had begun 
to inftruA many at Venice, and Vidorinus at Mantua* 
when Philip I IL Duke of Milan* recalled Cafparinus 
aa his fubje6l* from Venice to Padua and Milan. The 
increafing ftudy of ancient literature was much pronto* 
ted by Gerard Landriano bifhop of Lodi* difcovering 
under fome ruins an old copy of Cicero, written in cha* 



than they could have done without that pradioe. Af*> 
ter this period, Schools for teaching the ancient langua- 
ges increafed in Italy* and fiourifhed more and moie. 
Moft cities had Cchools of this kind ; and it givea one 
picafure to obiinrve* that the fcholars eaceUed their ma» 
Hers* not only when they left them* but even while they 
were under their tuition. Of the fcholars of John de 
Ravenna* two of the oldeft* Guarinus and Vidorinui, 
the former at Venice* and the latter at Mantua* Vercw 
na* Florence* and Ferrara* inftrud|d an tmmenfe num- 
ber of pupils ; and among thefe* the Princes of Ferrara 
and Mantua. George of Trebifonde* when he leAurcd 
at Rome* had for his auditors, befides Italians* many 
French* Spaniards* and Germans* among whom fome^ 
times there were men of rank and eminence. Frandf« 
Gus Philelphus, who had been taught at Conftantinople 
by Chryfoloras himfelf* inftru&ed a great mairy young 
men and youths in the Greek and Latin languages at 
Venice* Florence* Siena* Bologna, and* laft of all* at 
Milan.'' In the above quotation, the (hare which John 
de Raveana had in reviling and diftufing a knowledge* 
not only of the Roman, but alfo of the Grecian litera- 
ture* is fo clearly irprefcnted* that no farther teftimony 
is necefTary to eftablifh his claim to celebrity. * 

After John de Ravenna had taught at Padua* he re- 
moved for the like pnrpofe to Florence ; where* as ap- 
pears* he mftmfked young people for fome time* wich« 
out being expreftly invited by the goremmect, and 
without being publicly paid for his labours; In the 
beginning of his rcfidence at Florence* be feeras to have 
been recommended by Cokcius to the learned Charles 
de Malatcfta. **• There lives here at prefent (fays Co- 
luciua* in one of hi« letters) a teacher of great merit* 
John de Ravenna. — -.He is (contiriues he) of mature 
age ; irreproachable in his manners* and fo difpofed in 
general, that if you receive htm* as I hope and wifli* 
annong the number of your intimate friends, you wiH 
find lum an agreeable and incomparable affiftant to you 
in your labours and ftudies. What can be more defi« 
raUe to you than to pofieiis a man who will lucubrate 
and labour for you ? and who* in a ftiort time* can com- 
mttnicau to you what you ca||^ not obcaiii 1>y your 
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M*lP^C't<>wfi «tertioni without ^eat difficulty. I do not know 
|f^"°» whethtr you will find his like in all Italy ; and I there- 
1 ^ ' . fore wilh, that, if you confide in my judgment, you will 
receive John de Ravenna in the room of your late learn- 
ed friend James de Alegretli." It is not known whe- 
ther John de Ravenna went to refidc with Malatefta or 
not. It is, however, certain, that the former, in 1397 
(the fame year in which Manuel Chryfoloras came to 
Florence), was invited thither by the magiftratcs of 
that city, with the promife of an annual falary, to in- 
ftru& young people in the Roman language and elo- 
'quence ; tha£ John de Ravenna, at the period when he 
entered into this honourable engagement, was 45 years 
'of age ; and that the fcholars of John de Ravenna were, 
at the fame time, fcholars of Chryfoloras. Saluratus 
Colucius, in all probability, was the caufe of this invita- 
tion, as he was acquainted with the fervices of John 
•de Ravenna, and knew how to apprecia^ them. " We 
know (fays he, in one of his letters to John de Raven- 
na), and all who refpeft you know alfo, that none of 
the moderns, or even ancients, approached fo near to 
Cicero as you ; and that to the moSt wonderful beauty 
and powers of fpeech, yon join the deepeit knowledge." 
John de Ravenna, l/ke Chryfoloras, and mod of the 
teachers of the Greek and Roman languages in the be- 
ginning of the fifteen century, wasy no doubt, eng^aged 
at firft only for a few years ;' when thefe were elapfed, 
the engagement was renewed, perhaps for the laft time, 
in 1412, and he was bound, befidcs teaching the Ro- 
man eloquence, to read publicly, and explain in the ca- 
thedral, on feftivals, the poems of Dante. John de Ra- 
venna did not long furvive the above renewal of his en- 
gagement ; for an anonymous writer, who, in 1420, fi- 
nifhed ^ Guide to f^ter^^furiiing^ according to the Prin- 
cipies of John de Ravennay' fpeaks of his preceptor as 
of a man not then in exifience. 

MALT. See Brewing (EncycL), where a full ac« 
count is given of Sir Robert Murray's method of malt- 
making, together with fome valuable obfervations on 
malt by Mr Richardfon of Hull. In a late edition of 
this latter gentleman's Theoretic Hints on Brewings we 
are told, that Mr Edward >Rigby of Norwich is of opi- 
nion, that the mere exficcation of corn is not the only 
obje^l obtainable by drying it on the kiln, but that fome 
portion of the faccharum of malt is the cffeSt of that 
procefs. *' The operation of kiln drying the malt (fays 
Mr Rigby) is as follows: — The grain is foread thick 
upon a floor made of flat bricks {tiles) 9 or ir<^ plates, 
which are full of perforations ; immediately under this 
Door IS tie oven or furnace, in which is a large fire 
made of coahf cinders, or, in fome places, billet wood ; 
a current of air, at the mouth of the furnace, keeps up 
the combiidion of the coaks, and the air which is phlo- 
gillicated by their burning, and which, in a common 
6re place, rifes up the chimney, pafles, in this inllance, 
through ^he apertures in the floor, and penetrates the 
whole ilratum of malt before it can pafs into the exter- 
nal air. Under thefe circumflances, it is evident, that 
the interftices of the malt muft be filled with phlogiftic 
air } and as the grain ufually remains to this fituation 
about two days, it is obvious, that if it have the power 
of abforbing phlogifton, it certainly muft do it when 
fo long in conta6i with it. And that the malt does 
really imbibe fome of this principle, is not only probable 
on the general ground of the truth of the preceding 
SuFPz.* Vol. IL Part !• 
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theory, but, I believe, it will be found, that the pMo- 
gifticated air which rifes from the burning fubflances 
underneath, is corrc6led in pafling through the malt ; 
for without its being meliorated by this or fome other 
caufe, it is evident that the air in the kiln-chamber> 
more cfpecially the lower ftrata of it, muft be noxious, 
and probably even fo much fo ai to be unfit for rcfpira- 
tion and tombuflion. But fo far from this being the 
cafe, I am informed> that workmen will lie and deep 
many hours on the malt in this fituation without fuffer- 
ing any inconvenience. And after mentioning this, it 
is fcarccly neceifiry to add> that I find alfo, by experL. 
ment, that a candle will burn perfe£lly well in the air 
which is immediately on tHe furface of the malt. 

** Were heat albne fufficient for the purpofe of com- 
pleting the operation of malting, it certainly might be 
applied in a much more cheap way than is at prcfent 
done ; for the floor on which the grain is laid might* 
unqucftionably, be heated equally without there being 
ptrforations in it, as with them. In which cafe, one 
kind of fuel would be as good as another ; and, confe- 
qucntly, the prefent expence of previoufly burning the 
coals, to convert them into coaks or cinders, might be 
faved. 

*' But, admitting that the application of phlogifton 
to the malt, as well as heat, is requifite in this opera- 
tion, the neccility of thefe perforations becomes evident, 
and alfo the propriety of previoufly burning the coals 
in fuch a way, that all the water, and thofe other hete- 
rogeneous particles which compofe fmoke and foot, may 
be diiilpated ; for thefe, merely as fuch, would obvw 
oufly contribute little to the phlogifUcation of the malt, 
and would evidently impart fome offenfive flavour, if 
not fome obnoxious quality to it. 

** Reafoning from the above premifes (Mr Rigby 
concludes), it would feem, that as all the farinaceous 
paits of the barley are feldom diffolved in brewing, and 
the grains which are left have ufually the difpofition to 
become four, thereby manifcfting fome of the acid prin* 
ciple to be Hill exiiling in them, it is not improbable 
but fome further faccharine matter might be obtained 
from the grain by another cxpofure to phlogifticated 
air, or, in other words, by being once more laid on the 
kiln." 

This is indeed fo far from being improbable, that we 
think it muft infallibly be the cafe. Sugar, it is well 
known, confifts of oxygen, hydrogen, and carbon (fee 
Chemistry in this Supplement ^ n° 466.) ; but from the 
difpofition of the grains to become four, it is plain, that 
after the procefs of brewing they ftill retain much oxy- 
gen ; and the azotic gas, which is here called phlogifli- 
cated air, there is every reafon to believe contains both 
hydrogen and carbon. Thefe, therefore, uniting with 
the oxygen of the grains, muft make an addition to the 
faccharine matter. This has, indeed, been found to be 
the hB. by Mr Richardfon, who, in cosfequence of Mr 
Rigby's fuggeftion, was induced to brew a fmall brew- 
ing of malt, of ten quarters only, and ftopping the pro- 
eels when, according to his general pradice, one extraA 
was ftill due, he ordered the grains to" be laid upon dhe 
of his malt-kilns, and cinders to be applied the fame as 
for drying of malt. This was continued for two days 
and a half, when the grains, being perfe£Uy dried, were 
put into facks, and, when cold, returned again into the 
raafli-tun. The events in fome meafure> juftified Mr 
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MamfDi- RigbyU cxpeftation ; for the produce of fermentable to the country ; '•nd, as it hw been oSfcived, they ex^ Mimiw. 
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matter was confiderably more than he had reafon to celled the Egyptians in ftrength of body, in iiuhtary 
conclude would have been the cafe, had the extraft been difcipiine, in their (kill in horfemanihip, and in courasrc; 
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made in immediate fuccefliony as it would ha?e been in 
the ordinary courfe of his pra6^ice. He attempts, in- 
deed, to account for it in a way very different from 
ours ; but though we have the highefl confidence in Mr 
Richardfon as an exoerienccd brewer, we mud fome- 
times her leave to think for ourfclves as chemiils. Like 
a man oi fenfe, however, and a man of fciencCy he fays^ 
'* I am fo well fatisfied with the event of this experi- 
ment, that I (hall probably be inclined, on fome future 
occa(?on, to repeat it, in various ftageb of the procefs. 
The 6ne lively froth on the furfacc of the wort, in the 
underback, added to its tranfparency and good flavour, 
are circum dances which induce me to thaiUc Mr Ki^by 
for the hint, which, it is not improbable, may be ap- 
plied to fome ufeful purpofe, in certain (ituations which 
{bme times occur in the brewing trade." 

MAMMALUKES, Mamalucs, Mamefoucs^ 'or 
Mamhisy were a dynafly that reigned for a confiderable 
time in Egypt, and of which fome account has been 



fo they, by the liberality of their general««, and the plun- 
der of cities and province?, alfo excelled them in wealth. 
In fad, their mode of education fitted them for the 
mod dangerous and advencurous cnterprifes, and, from 
being the flaves, enabled them in time to become the 
maders of even the Turks, by whom they had original- 
ly been purchafed. 

A fter the death of Saladine, who left the kingdom 
to his brother, they rofe to flill greater importance than 
they had acquired during his reign, and continued, '\i 
not abfolutely to govern, yet, like ihc Roman foldiets 
in the time of Pertinax, Alexander, and Valerian, to 
awe the monarch. 

This influence continued through the reigns of five 
fucccfDve Caliphs, until that of MelachfaU, the lad of 
the poderity of Saladir.e, who being at war with the 
Arridians. and, at the fame time, wishing to reprtfs tlie 
enormous power of the Mameloucs, purdiafcd (lives 
from all the furrounding countries, whom, in imitation 



given in that article (Encyc!,), A fuller account of of hi^ a nee dor, he armed and appointed to.defend his 



them mud, however, be acceptable to our readers, as, 
fincc the expedition of Buonaparte, they have attracted 
the attention of all Europe. 

They were fird introduced into Egypt, as we have 
AtdiJarUin already obfervcd, by Saladine, who, when he had it in 
Xnfutvt ■• contemplation to beHcge Jerufalem, very naturally en- 
£r0%t/n*t deavo^ired to colli dl the moH forcible means to accom- 
^ravth. plifh fo dcfirablc an end ; and, in confequence, obferving 
that the ancient inhabitants of Egypt were, from their 
effeminate mode of education, and the quiet and tran- 
quil habits of their lives, much Htter for thofe occupa- 
tions in which they delighted, namely, the arts, mer- 
chandize, and mechanics, than military tadics and rpili. 
tary toil, he vcfolvcd, as Uitle as poffiblc, to employ or 
depend upon them. 

Th''s rcfol'Jtion dimulating him to procure a hardier 
race of foldicrs» he therefore commiflloned agents to 
treat with the Circp.fTians by the Lake of Maeoli'*, near 
Tawrica Cherfonefas, whence, about the year 117^, 
they purchafed more than a thoufand flaves. Men inu- 
red to harddiip, nm'tured in the lap of toil and danger, 
and bred from their infancy to war, which was to them 
rather an indinA than a fcicnce, as the continual incur- 
fions of the Tartars rendered felf-dcfence, in their (jtua- 
lion, abfolutely neceflary. 

Thefe flaves Saladine trained to mil'tary difcipiine, 
and, at the fame time that he made them renounce 
Chriftianity, had them indrufttd in the Mahometan re 
ligion ; and although he prohibited them from marry- 
ing, he allowed them an unbounded licence with refpeft 
to defultory gallantry. What progrefs they made in 



dominions. The event of this meafure was exa^ly 
what might have been expeftcd. Melachfala was, m 
confequence of a confpiracy betwixt his new and his old 
foldiers, flain ; and Turque menus, the leader of this mu- 
tiny and rebellion, hailed by the title of Great SuliJtn 
of Egypt. With him began the government of the 
Mameloucs, about the year 1 250; which had the next 
year gathered fuch drength, that it was thought neccfla- 
ry, in order to reprtfs thofe exuberances to which new 
formed governments are liable, and bring it nearer to a 
fydem, to caufe the following articles, in the fonn of a 
charter, to be fubfcribcd t(5 by rtieif*piincip4l Itadcs," 
as an ad of the whole people :— •• id, I'hat the Sul- 
tan fhoHld be chofen from the Ixidy of Mameloucs; idly, 
Th?-t none fliould be admitted into the ordei- that were 
by birth either Jews or Turks, but only Chtiilian cip* 
tives ; 3dly, That the n^ive Egyptians fhould not be 
perrritted to ui'e, or have, any weapons, except the in- 
druments of agriculture.** 

'l'urq'i?mei:us, as is frequently the practice with thofe 
that experience a fuddtn elevation, endeavoured to kick 
down the ladder by which he had been railed ; or, in 
other words, hfa carriage was fo haughty and difdainful 
to his former comp7.nions, that he w?.s by them, or ra- 
ther by*'one of them named Clotho, fuddcr.ly flaIn ; for 
which the murderer was rewarded with his fceptre. 
After him fuccecded a long race of prince*, many of 
whom were as eminent for their tnlents as for their va- 
lour ; among whom, th^ name of Caitbeius has been 
tranfmitted to us as tlm of the greated ilatefrnan and 
general of his age ; but, as every one who conliders the 



the dodrines of the Alcoran, whether the tenets of wtf/^r/fl/j of which the government was compofed, mud 



that facred volume .cfiedually eradicated all their f:rd 
principles, is uncertain ; but it is certain, that in lime 
they became excellent foldiers, and that the military 
glory of Saladine, which was feebly fupportcd by the 
native Egyptians, expanded in the hands of the Mame- 
loucs, who extended their con queds on every fide, un- 
til, pervading the Holy Land, they entered in the plain 
of Aflcclon. 



rather wonder that it exided fo long, than that it fbould, 
through almod the whole courfe cf its operation, be 
expi fed to all the various evils and diftrcffes ariling 
from a long train of fedition and tumults, fo he mult 
lament that it fhould expire in the reign of one of their 
wifcd and bed monarchs : yet it ia fome confolaiion to 
reflect, that Campfon, the lad Sultan of the Mame- 
I0UC8, was not murdered hy hit own Juhjeds^ but having 



Thefe Mameloucs, who were continually adding to for many years governed the kingdoms of Egypt, Ju- 

their numbere, in procefa of time became naturalized ^^i and iSyria, in a manner that has excited the praife 
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Minima- of the hifloric pen, lie, opprcflcd with age and dtfeafe, 
*ok€s j„j encumbered with hif armour, funk upon the field 
of battle, and, with his laft breath, yielded the vidiory 
to tlie fortunate Sellm. 

With thie monarch, who expired January 20, 1516, 
ended the government of the Mameloucs, nfter it had 
continued 276 years; for although an attempt wai 
made by Tomumby to get himfelf declared Sultan, in 
which attempt he adlually fucceedcd fo far as to be in^ 
▼efted with the title, yet he was foon after defeated by 
the vi^oriouB Selim. He was then forfaken by hit 
troops, taken and executed ; while the Mameloucs, bro- 
ken acd difpcrfed, it was the policy of Selim to rally, 
and, by offers too tempting to be by them .refufed, en- 
gage in his fervice. The ufe of thefe foldiers foon be- 
came fofficiently apparent to the Turkifti Emperors, to 
ftimulate them to augment their number, enlarge their 
fphere of ad ion, and combine them clofer to the ftate, 
by the allowance of flill greater privileges and advanta- 
ges than they had before enjoyed. 

The Beys were ordained to be chofen from among 
them ; and the Pafha, or chief governor for the Porte, 
was to (hare his power with thofe Beyp, and even to 
continue in ofHce no longer than (hould be agreeable to 
their collcdive will. At firft the power of the Pafha 
was very extenfive ; but, by the intrigues and ambi- 
tion of the 13eys, it has been reduced almoft to a cy- 
pher. It was rather of a civil than military nature. He 
was always prcfidcnt of the Divan » which was held in 
the caflle where he refided. But that council now com* 
monly meets in the palace of one of the chief Beys, ex- 
cept when a fit man or mandate is received from Conflan- 
tinople, when the Eeys are fummoned to the caflle, to 
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Particular attention is paid to the education of thefe MammiK 
favoured Haves. They arc inftrudcd in cverj ercrcifc. ^^^*^* 
of agility or ftrength, and are, in general, diibi guifhcd 
by the grace and beauty of their pcrfbns. The grati- 
tude of the difclples is equal to the Eivour of their ma- 
tters, whom they ncvtr quit in the hour of danger. If 
they have a difpofjtion for learning, they aie taught the 
ufe of letters, and lomc of them arc excellent Icribcs ; 
but the greater part neither can read nor write. A 
ilrlking example of which deficiency ia obfcrvablc in 
Murad Bey himfelf. 

The inferior Mameloucs conftantly appear in the mi- 
litary drefs, and are commonly armed with a pair of 
piftols, a fabre, and a dagger. *i hey vKcar a pccuhar 
cap of a greeniih hue, around which is wreathed a tur- 
ban. The reft of their drefs refembles th?.t of other 
Mohamedan citizens, and ia reft ri Acd to no particular 
colour ; but another fingnlarity is, their large drawers 
of thick Venetian cloth, of a crimfon colour, to which 
are attached their flippers of red leather. On h'orfe- 
back they add to their arms a pair of large horfe pi- 
flols, and the dubbus or battle axe. In battle, many 
of them wear an open helmet, and the ancient ring ar- 
mour of interwoven links of tteel, worn under part of 
their drefs, and thus concealed. Thefe arc dear ; fome- 
tiroes cotting 500 piaftres, or about L. 40. Some of 
them are made at Con ftan tinople, others in Peifia. Their 
horfes are of the fineft Arabian breed, and are often 
purchafcd at three or four purfes, L 130 to L. 200 
iterling. 

I'hey have no pay, as they eat at a table in the houfe 
of their mafter the Bey, Cafhef, or other officer. Any- 
military officer may purchafe a flave, who becomes, if/o 



hear the con[\mands of the Potte. The few who attend, fa^o^ a Maroeiouc. The-ozme, from mukif to pofTefs, 



as foon as the reading is finifhed, anfwer, 95 is ulutl, 
** Efmai.a iva taana^^ "We have heard, and we obey." 
On leaving the caftlc, their general voice is " Efmana 
*iva a*wfinaj** We iiave heard, and fhall difobey." 

In the year 1791, Salah Aga, aflave of Murad Bey, 
was deputed from the government of Egypt to nego- 
ciatc their peace with the Porte. He earned prefents 
ef horfes, rich ftufPs, &c. A fpontancous tribute, which 
the Porte was in no condition to enforce, implied obli- 
gation on the part of the latter. He was well received, 
and afterwards was appointed IV aquil es Sultan ^ agent 
or attorney to the Sultan in Cairo. It is probable, 
this office was given him to incline him to fecond the 
efforts of the Court in difuniting the Beys ; but it was 
inefTedlual. Thefe had formerly experienced the evils 
of divifion, and now were united by common intereft. 



implies merely a pei-fon who is the property of another. 
After a proper education, the candidate thus conftitu- 
ted a Mamelouc, receives a prefert of a horfe and arms 
from his mailer, together with a fuit of clothes ; which 
is renewed every year in the month Ramadan. The 
generofity of their matters, and rewards or extortions 
from others, afford them fupplics of money, either for 
avarice or debauchery. Some of them, admitted to pe- 
culiar favour by the Beys, as chafnadars, or purfe bear- 
ers, &c. acquire great wealth. They are rather gay 
and thoughtlefs than infolent, fond of (how, and un- 
principled in their means of acquiring it. They feldoni 
marry till they acquire fome office. 

Though bom of Chriftian parents, they feem highly 
fatisBed with their condition, which they have been 
known to refufc to exchange for freedom. The ma- 



grown rich, and well provided with (laves; fo that no jority'are regarded by the Arabs as little ftriA in the 



tribute has fince that time found its way to Conftanti- 
noj^e. 

The Mameloucs remain, as they have ever been, mi- 
litary (lave3, imported froip Georgia, Circnflia, and Min- 
grelia. A few have been prifoners, taken from the 
Auflrians and Ruffians, who have exchanged their reli- 
gion for an eilabliihment. Tlic Beys give general or- 
ders to their agents at Coniiantinople, to purchafe a 
certain number every year ; and many are brought to 
Egrypt by private merchants on fpcculation. When 
the fupply proves infufficient, or many have been ex- 
pended, black (laves from the interior of Africa are fub- 
ilituted, and, if found docile, are armed and accoutred 
yk« the rcSi. 



principles or duties of Mohamedifm. It is worthy of 
remark, that though the Mzmcloucs, in general, be 
ftrong and peif5nable men, yet the few \\ ho marry very 
fcldom have children. As the fon, even of a Bey, is 
not honoured with any particular confideration, the wo- 
men, pet haps, procure abortions. Of eighteen Beys, 
with whofe hiiloiy Mi Browne was well acquainted, 
two only had any children living. 

Hardy, capable of every fatigue, of undaunted cou- 
rage, and eminent (kill in horfemanfhip and the ufe of 
the fabie, the Mameloucs may be regaided as by far 
the heft troops in the Eaft. But in a regular bnitle, 
conduced by manoeuvres, and large or rapid move- 
ments, they arc equally inferior to European troops. 

X 2 Being. 
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MamfflA- Being diftingui(hed by favouriti&i or merits the Ma- firft fault i8| when onCi for example, pbcei together a Man* 

J~''* mcloiie becomes a Cafhef, and in time a Bey. The Senegal necpro and an European Adonis^ and at the' 

* chief caufe of preference arifes from political adherence iame time forgets that there is not one of the bodily 

to fomc powerful leader. differences of thefe two beingp, whether hair, colour, 

The government of Cairo, and Egypt, in general,^ features, 8cc. which does not gradually run into the 

is yefted in 24 Beys ; each of whom is nominally chofen fame thing of the other, by fach a variety of fhades, that 

by the remaining 23, but, in fa6l, appointed by one of no phyfiologift or naturalift is able to eAablifh a certain 

the moil powerful. The Yenk-tchcry, Aga, and ftve- boundary between thefe gradations, and confequentiy 

ral other officers, are enumerated among the 24 Beys. between the extremes themfelvee. 

Befides being governors of certain diftridls of Egypt,. ^* The fecond fault is, when people reafon as if man 

feveral of the Beys receive other dignities from the were the only organifed being in nature, and confider 

Porte : Such are the Shech el Bellad or governor of the varieties in his fpecies to be ftracge and problematic 

the city ; the Defterdar, or accountant-general ; the £• cal, without refleding that all thefe varieties arc not 

mir el Hadj, or leader of the facred caravan ; and the more ftriking or more uncommon than tho£e with which 

Emir es Said, or governor of the Upper Egypt. Thefe (b nnany thoufandft of other fpecies of organifed betrga 1 

two lalt of&ces are annual. Thefe officers have alfo re*^ degenerate, as it were, before our eyes." 
venues allotted them by the Porte, ill defined, and li* As what we have faid under the articles CoMPLBxioii 

able to much abufe. and Negro may be fufficient to warn mankind again (b 

Of the other Beys, each appoints all officers and go- the fiift error, and at the fame time to refute it, we ha- 

vemors within his diflridl, putting into it fome flave of ften to refute the fecond by our author's comparifon be« 

his own, who is compelled to render an account of the tween the huoian race and that of fwinc. 
receipts, of which a great part paiTes to A^pport the ** More reafons (iay» he) than otK have induced me' 

grandeur of his mailer. An opulent Bey may, h?.ve to make choice of fwine for this comparifon ; but, iiv^ 

&om 6co to 1000 purfes annually ; the revenue of Mu- particular, becaufe they have a great fimilarity, in many 

r9d Bey more than doubles that fum. The inferior refped^s, to man : not, however, in the form of their. 

Beys may have 300 purfes, or I^. 15,000. entrails, as people formerly believed, and therefore flu* 

Every Bey fits in judgment on cafes of equity, died the anatomy of the human body purpofely itt. 
Thefe perfonages.are very obfervant of their refpedtve fwine ; fo that, even in the bft century, a celcbrated- 
jurifdi^ions ; and no Bey will iroprifon a man liberated difpute, which arofe between the phyficians of HeideU 
by another. Though fometimes too impetuous, they berg and thofe of Durlach, refpe6^ing the pofition o£ 
nevcrthelefs difplay great acutenefs and knowledge cf the heart in man, was determined, in confequence of or« 
« charadlcrs. This government, at lead, pofTelFes every ders from government, by infpefting a fow, to the great- 
ad van tat^e of publicity, as every Bey is a magiftrate. triumph of the party which really was in the wrong* 

M/\N, has been confidered in a great number of par- Nor is it becaufe in the time of Galen, according to re- 
ticulars under the title M^an {Encyil.) ; but a reference peated affertions, human fleih was faid to havt a tafte 
was made from that article to the article Varieties of perfc^y fimilar to that of fwine ; nor becaufe the far, 
th Human iS^fif/, which was, after all, omitted entirely, and the tanned hides of both, are very like to eack 

Perhaps enough has been faid on the varieties of the other ; but. becaufe both, in regard to the economy of 

human fpecies in the articles Complexion and Ns- their bodily itrudure, taken on the whole, (hew unex^ 

GRO [EncyicL) ; but as infidel ignorance is perpetually pededly, on the firft view, as well as on clofcr examtoa« 

pretending, that the diminutive Icelanders, the ugly tion, a very ilriking fimilitude. 

Efquimaux, the woolly-headed Negro, and the copper^ *< Both, for example, are domeflic animals ; both om^ 

coloured American, could nut have dcficcnded from one nivora; both are difpcrfed throughout all the four quar« 

original pair, either of European complexion or of Kin* ters of the world ( and both confequentiy are cxpofed,. 

doo fymmetry — it may not be improper, in this pftice, to in numerous way^, to the principal caufea of degenera- 

(hew the weaknefs of this popular obje£iion to the Mo- tion arifiag from climate, mode of life, nouh(bment» 

faic hiflory of the origin of man. This has been done Sec. ; both, for the fame reafon, are fubjc6i to many 

in fo fatifefadory a manner by Profeffor Blumenbach,. difeafes, and, what is particuhrly worthy of remark, to 

that we have nothing to do but lay his obfet vat ions be« difeafes rarely found among other animals than meivand 

fore our readers, convinced, as we are, that they are in- fwine, fuch as the (tone in the bladder ; or to difeafes ■> 

telligible to every capacity, and that they will carry exclufively pecuh'ar to thefe two, fuch as the worms 

oonvi£iion to all who are not the (laves of prejudice* found in meaded fwine. 
j^iiL Mag, *• Some late writers on natural hillory (fays the Pro- •* Another reafon (continues he) why I have made 

vol. lit. felfor) feem doubtful whether the numerous diftindl choice of fwine for the prcfent compariion is, becaufe 

p* 484. racee of men ought to be confidered as mere varieties, the degeneration and delcent from the original race 

which have arifen from degeneration, or a»fo many fpe- are far mote certain in theie animals, and can be bet* 

cies altogether different. The caufe of this# (rems chief- ter traced, than in the varieties of other domeftic ani* 

ly to be, that they took too narrow a view in their re- mals. For no naturalift, I believe, has carried his fcep- 

fearches ; feleded, perhaps, two races the moft different ticifm fo far as to . doubt the defcent of the domeftic 

from each other poflible, and, overlooking the inter- fwine from the wild boar ; which i% fo much the more 

mediate races that formed the connecting links between evident, as it is well known that wild pigs, when caught^ 

them, compared thefe two together ; or, they fixed may be eafily rendered as tame and familiar as domeftic 

their attention too much oa man, without examining fwine : and the contrary alfo is the cafe ; for if the lat* 

other fpecies of animals, and comparing their varietica ter by any accident get into the woods, they as readily 

and degeneration with thofe of the human fpecies* The become wild again ; fo that there are inftances of fuck 
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Mao. ttninaia bemg fliot for wild fwine f and it hat not been 
till they were opened, and found caftrated» that people 
were led to a difcovery of their origin, and how, and at 
wh«t time, they ran away. It is well s^fcertained, that, 
before the difcovcry of America by the Spaniards, 
fwtnc were unknown in that quarter of the world, and 
that they were afterwards carried thither from Europe. 
All the varieties, therefore, through whTcIi this animal 
has fince degenerated, belong, with the original Euro- 
pean race, to one and the fame fpecies ; and fince r.o 
bodily difference is found in the human race, as will 
'prefently appear, either in regard to ftature, colour, the 
form of the cranium, &c. which is not obferved in the 
fame proportion among the fwine race, while no one, 
on that account, tver doubts that all thcfe different 
kinds are merely varieties that have arifen from degene- 
ration through the influence of climate, &c. this com- 
parifon, it is Co be hoped, will filcnce thofe fceptics who 
have thought proper, on account of thefe varieties in 
the human race, to admit more than one fpecies. 

** With regard to ftature, the Patagonians, as is well 
known, have afforded the greateft employment to an* 
thropologifis. The romantic tales, however, of the old 
travellers, who give to thefe inhabitants of the fouthern 
extremity of America a flature of ten feet and more, 
are fcarcely worth notice ; and even the more modefl 
rdations of later Englifh navigators, who make their 
height from fix to feven feet, have been doubted by 
other travellers, who, on the fame coaft, fought for fuch 
children of Enoch in vain. But we (hall admit every 
thing faid of the extraordinary fize of thefe Patagonians 
by Byron, Wallis, and Carteret ; the firft of whom af- 
figm to their chief, and feveral of his attendant^, a 
height of not lefs than feven feet, as far as could be de- 
termined by the eye ; the fccond, who afferts that he 
a£iuidly meafured them, gives to the greater part of 
them from 5 feet 10 inches to 6 feet ; to fome 6 feet 
5 inches, and 6 feet 6 ; but to the tallcil, 6 £eet 7 inch- 
and this account is confirmed by the lafl* mentioned 
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of the above circumnavigators. Now, allowing this to 
be the cafe, it id not near fuch an excefs of ftature as 
that obferved in many parts of America among the 
fwine, originally carried thither from Europe ; and of 
thefe I (hall mention in particular thole of Cuba, which 
are more than double the fize of the original flock in 
Kurope. 

*• llie natives of Guiflea, Madagrfcar, New Holland^. 
New Guinea, &c. are bl?ck ; many American tribes 
are reddifh bro^vn, and the Europeans are white. An 
ex|ual difference is obferved among fwine in different 
countries. In Piedmont, for example, they are black. 
When I pafTed (fays our author) through that country, 
during the gieat fair for fwine at Salenge, I did not 
(ice a tingle one of any other colour. In Bavaria, they 
are reddifh brown ; in Normandy, they are all white. 

^ Human hair is, indeed, fome what different from 
fwtnc'a bridles ; yet, in the prefcnt point of view^ they 
may be compared with each other. Fair hair is foft, 
and of a filler texture; black hair is coarfer, and among 
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feveral tribes, fuch as the AbyiKinians, Negroes, and the HX^ti, 
inhabitants of New Holland, it is woolly, and moft fo Mandiag. 
among the flottentots. In the like manner, among the 
white fv ^ le in Normandy, as I was affured by an in- 
comparable ol»ferver, Sulzer of Ronncburg, the hair 
on the whole body is longer and fofter than among o- 
ther fwine ; and even the briftles on the back are very 
little different, but lie flat, and are only longer than the 
hair on the other parts of the body. They cannot, 
therefore, be employed by the brufh- makers. The dif- 
ference between the hair of the wild boar and the do- 
meflic fwine, particularly in regard to the fofter part 
between the flrong bridles, is, as is weU known, (lill 
greater. 

*' The whole difference between the cranium of a 
Negro and that of an European, is not in the leaft de- 
gree greater than that equally finking difference which 
exifts between the cranium of the wild boar and that of 
the domed ic fwine. Thofe who have not obferved this 
in the animals themfclves, need only to caii their eye 
on the figure which Daubenton has given of both. 

'* I fhall pafs over (fays our author) lefs national va- 
rieties which may be found among fwine a6 well as 
among men, and only mention, that I have been affured 
by Mr Sulzer, that tlie peculiarity of having the bone 
of the leg remarkably long, as is the cafe among the 
Hindoos, has been remarked with regard to the fwine 
in Normandy. • They fland very long on their hind 
legs (fays he, in one of his letters) ; their back, there- 
fore, is higheft at the rump, forn|ing a kind of inclined 
plane ; and the head proceeds in the fame direction, 
fo that the fnont is not far from the ground.' I fhall* 
here add, that the fwine, in fome countries, have dege- 
nerated into races which in fingularity far exceed every< 
thing that has been found ilrange in bodily variety 
among the human race. Swine with folid hoofs were 
known to the ancients, and large herds of them arc 
found in Hungary, Sweden, &c. In the like manner, 
the European Swine, firH carried by the Spaniards, iii' 
1509, to the ifland of Cuba, at that time celebrated for 
its ptarl fifhcVy, degenerated into a monllrous race,- 
with hoofs which vtrere half a fpan in length." 

From thefe fa^s, our author concludes, that it is ab* 
furd to allow the vafl variety of fwine to have defceud- 
ed from one original pair, and to contend tliat the va- 
rieties of men are fo many dillind fpeciee. 

Mx^NDING, a large ttate in the interior of Africa, 
of which the only fati(fa(ftory account that we have 
is by Mr Park, who^ for feveral months, was hofpi- 
tably entertained in Kamalia, one of its towns, fituated 
in 12** 40' N. Lat. and 6^ 40' W. Long. The go- 
vernment of Manding appeared to our author to be a 
fort of republic, er rather an oligarchy. Every town 
is indeed governed by a chief magiflrate called Manfa, 
which ufually fignifies king ; but the chief power of the 
ilate, in the lafl refort, is lodged in the aflcmbly of thefe 
manfas (a). The cafe, however, is different in other 
countries, which are occupied by people who have emi- 
grated from Manding ; for in all the Mandingo ftatea 

near 



(a) Mr Park, for the moil part, writes with remarkable perfpicuity 5 but we are not furc that here we have 
aot miflaken his meaning. He fays, that the chief power of the ilate it lodged in the affembly of that who/^ 
,hody\ but we think, that by the whole body mufl be meant the body of Manfas^ othetwife the government' 
could not be called an oligarchy. 
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Mjtn d'ng. r.ear the Gambia, the government ia monarchical, tho' there by fomc of the white traders, he could not pofi. Mudii|w 

* ' the power of the fm'crtig!! is by no means unh'mited. lively Iearn\ • ^ ^ 

As Mr Park's route wa*« coi. fined to a trail of coun- Concerning property in the foil, it appeared to Mr • 

try, bounded nearly by the 12th and 15th f:;'rallels of Park, that the landa in native woods were conlideredat 

latitude, the climate throoghout the whole was nearly belonging to the king, or (where the government wa« 



the fame as that of Manding, and extremely hot : Yet, 
where the country sfccndtd ir^to hilh, he found it com- 
paratively cool and pleafant ; though none of the di- 
ll ri(^ a which he traverfcd coulci be called mountainous. 
About the middle of June, the hot and fultry atmo- 
fj[jhere is agitated by violent gufts of wind {c?.l!ed torna- 
//o«), accompanied with thunder and lain. Thefe ufher 
in what is denominated the rainy fcajon ; which conti- 
nues until the month of November.' During this time, 
ihe diurnal rains arc very heavy ; and the prevailing 
winds zxt from the fouth-welt. The termination of the 
rainy feafon is likewife attended with violent tornadoes; 
after which the wind fhifts to the north- call, and conti- 
nues to blow from that quarter during the rtlt of the 
year. 

When the wind fcts in from the north-eaft, it pro- 
iliices a wonderful change in the face of the country. 



not m.onarchical) to the (laie. When any individual 
of free condition had the meani of cukivaticg more 
.land than he atlual!y poflTtrfled, he applied to the chief 
mail of the diilrid^, who allowed him an extenfion of 
tcrriiory, on condition of forfciiurc if the lands v/cre not 
brought into culti«ation by a given period. The con- 
dition being fulfilled, the foil became veiled iu the pof- 
feffor J and, for aught that appeared, defcended to his 
heirs. 

The Mandingocs are a very gentle race of people ; 
cheerful in their difpofitions, tnquiiitive, credulous, 
fimple, and fond of flattery. The men arc commonly 
above the middle fize, well fhaped, ftrong, and capable 
of enduring gieat labour ; the women arc good natured, 
fprightly, and agreeable. The drefs of both fexes is 
compofcd of cotton cloth of their ovvn manufadure ; 
that of the men is a loofe frock, not unlike a furplice^ 



The grafs foon becomes dry and withered ; the rivers with drawers which reach half way down the leg ; and 
fubfide very rapidly, and many of the trees (hed their they wcai fandals on their feet, and white cotton caps 
leaves. About this period is commonly felt the har* on their heads. The womens drefs condfts of two pieces 
mattan^ a dry and parching wind, blowing from the of cloth, each (^f which is about f:it feet long and three 
north call, and accompanied by a thick fmoky haze ; broad ; one of thefe they wrap round the waill, which» 
through which the fun appears of a 'dull red colour, hanging down to the ancles, aufwera the purpofe of a 
Tliis wind, in paffing over the great defert of Sahara, petticoat ; the other is thrown negligently over the bo- 
acquires a very ftrong attradion' for humidity, and lom and (l)oulders. Both men and women among the 
parches up every tiling expofed to its current. It is, Mandingocs fecm to have an invincible propenfity to 
however, reckoned very falutary, particularly to Euro- commit depredations on the property ot unproteAed 
peans, who generally recover their health during its con- flrangers ; whilfl fuch is the good nature of thofe poor 
tinuance. The truth of this our author experienced heathens, that they will readily fyropathife in thefuffer- 
both at Kamalia and Pifania, when he had been brought mgs, relieve the diflreffes, and contribute to the perfonal 
to the very brink of the grave by ficknefs. fafety, of the very ilrangeri whom they arc bent upon 

Whenever the grafs ia fufficiently dry, the negroes plundering, 
fft it on fire; but in Ludamar, and other Moorifh Among the Mandingocs, the parental and filial afiec- 

countries,- this pra6licc is oot allowed ; for it is upon tion is remarkably ftrong between the mother and her 

tlie withered' fttibble that the Moors feed their cattle child ; but not fo between the father and his childrea. 

until the retiimr of the rains. The burning of the grafs This, as Mr Park obfcrvcs, is eafily accounted for. The 

in Manding exhibits a fcene of terrific grandeur. " In fyftem of polygamy, while it weakens the father's at- 



the middle of the night (fays Mr Park), I could fee the 
plains and mountains, as far as my eye could reach, va* 
riegated with lines of fire ; and the light reflected on 
the flcy, made the heavens appear in a blaze. In the 
day time, pillars of fmoke were fecn in every dirc6lion ; 
while the birds of prey were obferved hovering round 
the conflagration, and pouncing down upon the fnakes, 
lizards, and other reptiles, which attempted to efcape 
from the flames." This annual burning is foon followed 
by a frefh and fweet verdure, and the country is there- 
by rendered more healthful and pleafant. 

Though many fpecies of the edil)le roots, which 
i>fow in.the Weft India iflands, are found in Africa, 
yet our traveller never faw, in any part of his journey, 
ell her the fugar cane, the coffee, or the cocoa tree ; nor 
could he learn, on inquiry, that they were known to 
the natives. The pine-apple, and the thoufand other 
iklicious fruits which the induftry of civilised man (im- 
proving the bounties of nature), has brought to fo great 
ptrfedlion in the tropical cliir.atcs of America, arc here 



tachment, by dividing it among the children of different 
wives, concentrates all the mother's jealous tendernefs 
to one point, the piotediion of her own offspring. He 
perceived, with great fatisfaAion too, that the maternal 
folicitude extended, not only to the growth and fecuri- 
ty of the perfon, but alfo, in a certain degree, to the 
improvement of the mind of the infant ; for one of the 
firit leffons, in which the Mandingo women iuftruA their 
children, ^8 the praflhe of truth. 

The Mandipgo women fuckle their children until 
tliey arc able to walk of themfclves. Three years nur* 
fing is not uncommon ; and dating this period, the 
hufband devotes his whole attention to his other wives. 
To this practice it is owing, th'.t the family of each 
wife is fcldom vciy numerous. Few women have more 
tJban five or {ml children. As foon' as an infant is able 
to walk, it is permitted to run about witl^ great free- 
dom, i he mother is not over folicitous to pieferve it 
from flight falls, and other trifling accidents. A little 
pradlice foon enables a child to take care of itfelf, and 



C(}ually unknown. He obferved, indeed, a few orange experience ads the part of a nurfe. As they advance 
a:ul banana trees, near the. mouth of the Gambia ; but in life, the girls ai-e taught to fpin cotton, and to beat 
.'h ether they were indigenous, or were formerly planted corn, and arc inltiuded in other domcftic duties; and 

the 
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MapHJnj;. the boys arc employed in the labours of the field. Both 
' fcxcs, whethcf Bufhifcns or Katiis, on attaining the age 

of puberty, are ci'cumcifed. I'his painful opeiation ia 
not confide red by the Kafirs fo much in the light of a 
religious ceremony, as a mp.tter of convenience and uti- 
lity. 1 hey have, indeed, a fuperftitious notion, that it 
contributes to render the marriage ftatc prolific. 

When a young rmn takes a fancy to a young girl, 
and wifhcs to marry her, it is by no means confidered 
as neccffary that he (hould make an overture to the girl 
herfelf. The firft objeA is to agree with the parents, 
concerning the recofcpence to be given them for the 
lofs of the company and fcrvices of their daughter. The 
value of two flaves is a common price, unlefs the girl id 
thought very handfome ; in which cafe, the parents will 
laife cheir demand very confiderably. If the lover is 
rich enough, and willing to give the fum demanded, he 
then communicates his wifhes to the damfel : but her 
confent is by no means neceffary to the match ; for if 
the parents aerree to it, and eat a'few koilanuts, which 
are prefented by the fuitor as an earneft of the bargain, 
the young lady mull either have the man of their cl^pice, 
or continue unmarried, for fhe cannot afterwards be gi- 
ven to another. If the parents (hould attempt it, the 
lover is then authorifcd, by the laws of the country, to 
feize upon the girl as his flave. At the celebration of 
a marriage, no religious ceremony feems to be pravS^ifed. 
A feled number of people are indeed invited to the 
wedding, and feafted ; but confummation conilitutes the 
marriage ; for towards the morning, the new married 
couple are always difturbed by the women, who af- 
femble to infpe^ the nuptial fheet (according to the 
manners of the ancient Hebrews, as recorded in Scrip- 
ture), and dance round it. This ceremony is thought 
ludifpenfably neceffary ; nor ia the marriage confidered 
as valid without it. 

The Mandingocs, and indeed al! the negro ftates, whe- 
ther Mahomedan or Pagan, allow a plurality of wives. 
The confequtnce is, that the wives frequently quarrel 
among themfclves. When this happens, the hufband 
decides between them ; and fometic'ies finds it neceffary 
to adminifter a little corporal chaRifement before tran- 
quillity can be reilored. But if any one of the ladies 
complains to the chief of the town, that her hufband has 
unjuflly punifhed her, and fhewn an undue partiality to 
fome other of his wives, the affair is brought to a pu- 
blic trial. In thefe palavers^ however, which are con- 
ducted chiefly by married men, our author w:is inform- 
ed, that the complaint of the wife is not always confi- 
dered in a very ferious light ; and the complainant her- 
felf n fometimcs convifted of flrife and contention, and 
left without remedy. If fhe murmurs at the decifron 
of the court, the magic rod of Mumlo Jumho foon puts 
an end to the bufmefs. See Mu m bo Ju m bo in this SttppL 

A child, among them, is nasued when it is feven or 
eight days old. The ceremony commences by (having 
the infant's head; and a diih called thgay made of pound- 
ed corn and four milk, is prepared for the gutfts. If 
t^c parents are rich, a fliccp or a goat is commonly ad- 
ded. This feaft is called ding koon /«, " the child's 
head fhaving." Durii.g Mr Park's (lay at Kamalia, 
lie was prefcnt at four ciifTercnt feafls of this kind, and 
the ceremony was the fame in each, whether the child 
belonged to a Bufhrcen or a K^jfir. The fchoolmafter, 
who officiated as pricit on thofe occafioDSy and who is 
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neccifarily a Bufhrecn, fiifl faid a long prayer over the Man! 
drga ; during which, every perfon prefeut took hold of 
the brim of the calabafli with his right hand. After 
this, the fcboolmafler took the child in his arms, and 
faid a fecond prayer 5 in v^hich he repeatedly folicited 
.the bltfiing of God upon the child, and upon all the 
company. When this piayer was ended, he whifpcred 
a few fentences in tlic child's ear, and fpit three times 
in its face ; alter vrhic h he pronounced its name aloud, 
and returned the infant to the mother. This part of the 
ceremony being ended, the father of the child divided 
the dega into a number of balls, one of which he didri- 
buted to every perfon prefent. And inquiry was then 
made, if any perfon in the town was dangeroufly fick ; 
it being ufual, in fuch cafes, to fend the party a large 
portion of the dega^ which is thought to pofTtfs great 
medical virtues. 

The Mandingoes have no artificial method of divi- 
ding time. They calculate the years by the number of 
rainy feafcns. They portion the year into moons ^ and 
reckon the days by fo many funs. The day they dx- 
vide into morning, mid day, and evening ; and further 
fubdivide it, when neceffary, by pointing to the fvin's 
place in the heavens. Our author frequently inquired 
of fome of them, what became of the fun during the 
night, and whether we ihould fee the fame fun, or a 
different one, in the morning ? But that fubje6l ap- 
peared to them as placed beyond the reach of human 
inveiiigation ; they had never indulged a conjedlurcf 
nor formed any hypothefis, about the matter. The 
moon, by varying her form, has more attracted their 
attention. On the (iril appearance of the new moon, 
which they look upon to be newly created, the Fagaa 
natives, as well as Mahomedans, fay a (hort prayer ; and 
this feems to be the only vifible adoration which the 
Kafirs dffer up to the'SupreoiA Being. This prayer is 
pronounced in a whifper ; the party holding up his hands 
before his face : its purport is to return thanks to God 
for his kindnefs thiough the exillence of the pail moou,> 
and to folicit a continuation of his favour during that 
of the new one. At the conclufion, they fpit upon 
their hands, and rub them over their faces. Great at> 
tcntion is paid to the changes of this luminary in its- 
monthly couifc ; and it is thought very unlucky to be- 
gin a journey, or any other work of confequencc, in 
the laft quarter. An eclipfe, whether of the fun- or. 
moon, ib fuppofed to be effcded by witchcraft. I'he 
ftars are ve!7 little regarded ; and the whole fludy of 
alironomy appears to them as a ufek-fs purfuit, and at- 
tended to by fuch perfous only as deal in magic. 

Their notions of geography are equally puerile. They 
imagine th?t the wot Id is an extended plain, the termi- 
nation of which no eye has di [covered ; it being, they 
fay, overhung with clouds and darknefs. They dtfcfibe 
the fea as a large river of fait water, on the farther 
ft^.ore of which is (ituated a country called Tohaubo doo ; 
" the land of the ^hite people." At a diU«iice from 
Tobaubo doo, they d^fcribe another country, wliich 
they allege is inhabited by cannibals of gigantic fize,. 
called Kcomi. 

Mr Park fays he has converfcd with all ranks and 
conditions of negroes on the fubjc(ft of their faith, and 
that he can pionounce, without the fmallelt fhadow of 
doubt, that the belief of one God, and of a future ftate 
of reward and puuifhnient^ is entire and univciial anior,^ 

thcm« 



inff* 
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Mviaing, them. It 18 remarkable, however, that, except on the Ytrj great expedition, by fteeping the hide firft iq a lUnih^ 
appearance of a new moon, as before jvlated, the Pagan mixture of woodaOiea and water, until it parts with the li 

hair ; and afterwards by ufing the pounded leaves of a ^^^° '^^ 
tree, called goe^ as an ailnngent. 
The manufa^rert 



natives do not think it neceflary to offer up prayers and 
fupplications to the Almighty. They reprefent the 
Deity, indeed, as the creator and preferver of all things; 
but in general they conGder him as a Being fo remote, 
and of (o exalted a nature, that it is idle to imagine the 
feeble fupplications of wretched mortals can revcrfe the 
decrees, and change the purpofes, of unening wifdom. 
The concerns of this world, they believe, are committed 
by the Almighty to the fuperintendance and dirediion 
of fubordinate fpirits, over whom they fuppofe that cer- 
tain magical ceremonies have great influence. A white 
fowl, fufpended to the branch of a particular tree, a 
fnake's head, t>r a few handfuls of fruit, are offerings 
which Ignorance and fuperftition frequently prefent, to 
deprecate the wrath, or to conciliate the favour, of thcfe 
tutelary agents. 

The Mandingoes feldom attain extreme old age. At 
forty, moft of them become grey haired, and covered 
with wrinkles ; and but few of them furvive the age of 
fifty'five, or fixty. Yet their difeafes appeared but 
few ; fevers and fluxes being the nnoil common, and the 
raoft fatal. For thefe they gener^f apply y^^^w, i. e. 
charms, to different parts of the body ; though fome- 
times, on the flrft attack of a fever, the patient is, with 
great fuccefe, placed in a fort of vapour bath. The 
other difeafes which prevail anmng the negroes, are the 
yanvSf the eUpbantiafis^ and a Jeprcfy of the very worft 
kind, together with the Guinea luormf which they at- 
tribute to bad water. 

When a perfoa of confequeace dies, the relations and 
-neighbours meet together, and manifcft their forrow by 
loud and difmal howling^s. A bullock or goat is killed 
for fuch perfons as come to affift at the funeral ; which 
generally takes place in the evening of the fame day on 
which the party died. The negroes have no appropriate 
burial places, and frequently dig the grave in the floor 
of the deceafed's hut, or in the (hade of a favourite 
tree. The body is dreffed in white cotton, and wrap* 
ped up in a mat. It is carried to the grave, in the duflc 
of the evening, by the relations. If the grave is with- 
out the walls x>f the town, a number of prickly bufhes 
are laid upon it, to prevent the wolves from digging up 
the body ; but our author never obferved that any ftone 
was placed over the grave as a monument or memorial. 

With refpe6t to employment, the men cultivate the 
ground, or catch fifh in large rivers ; while the women 
flianufadlure cotton cloth. It is only the foinning and 
the dyeing, however, that are performed by the women ; 
for the web, which is feldom more than four inches 
broad, is wove by the men in a loom made exa<5tly upon 
the fame prindpte as that of Europe. As the arts of lengt^h in the article Agriculture in the Encyclo^ 
weaving, dyeing, fewing, &c. may eafdy be acquired, padia ; but as the theoretical part of that difquiijtion 



IB iron are not fo numerous as 
the Karrankeois but they appear to have ftudied their 
bull nefs with equal diligence. The negroes on the 
coaft being cheaply fupplied with iron from the Eu- 
ropean traders, never attempt the manufaduring of this 
article themfelves ; but in the island parts, the natives 
fmek this ufeful metal in fuch quantities, as not only to 
rU)>ply themfelves from it with all neoeffary weapons and 
in Jiruments, but even to make it an article of commerce 
with fomc of the neighbouring llaces. During our au- 
thor's iby at Kamalia, there was a fmelting furnace at 
a (hort diftance from the hut where be lodged, and the 
owner and his workmen made no fecret about the man- 
ner of conducing the operation ; and readily allowed 
him CO examine the furnace, and afiift them in breaking 
the iron-ftone. The prooefs it is needlefii to defcribe ; 
though it be proper to obferve, that the roafs of metal 
obtained by it was rather fteel than iron. Moll of tlie 
African blackfmiths are acquainted alfo with the me- 
thod of fmelting gold, in which procefs they ufe an al- 
kaline fait, obtained from a Itry of burnt corn-flalks eva- 
porated to drynefs. They likewife draw the gold into 
wire, and form it into a variety of ornaments, fome of 
which are executed with a great deal of ta(le and in- 
genuity. 

The reader will obferve, that in the cxtra^ which 
we have made from Mr Park's interefting travels, the 
terms African and Negro are frequently ufed as if all 
Africans and Negroes were Mandingoes. The leafon 
is, that the Mandingoes were not only the moft numer- 
ous tribe which he i^fited, but were alfo fpread over att 
that traft of country which he traverfed. 

MANIANA, a fmall negro kingdom lying between 
1 2° and 1 4° North Lac. and between the meridian of 
Greenwich and !« and 30' Weft Long. Its inhabi- 
tants, as Mr Park was informed by a variety of people 
in many different kingdoms, are remarkable for cruelty 
and ferocity ; carrying their refentraent to their enemies 
fo far as never to give Quarter, and even indulging^ them- 
felves with banqueu oc human flelh. Hence the inha- 
bitants of Bambarra, who carried on with them a long 
and bloody war, and muft of courfe be well afcertained 
of the fadl, call them Ala dummulo^ which fignifies men- 
eaters. 

MANURE is fo effcntial to agriculture, that the 
want of it, or an improper manner of uiing it, is the 
principal catife of the fterility of a country. We have 
therefore treated of manures and tlieir adlion at fome 



thofe who exercife them are not coniidered in Africa as 
following any particular profefiion ; for almoft every 
flave can weave, and every boy can few. The ohly ar- 
tifts which are diflin6tly acknowledged as fuch by the 
negroes, and who value themfelves on exerciling appro- 



relU in a great meafure on the do^rine of phlogifton, 
which is now exploded, it may not be improper to re- 
fume the fubje^ here. Experience however being, af- 
ter all, the only guide which the farmer can fafely and 
confidently follow, in {lead of amufing our readers with 



priate and peculiar trades, are the manufa6tu<-ers of theories of our own, we fhall lay before them the obfer- 



leather and of iron. The firft of thefe are called Kar- 
ranked (or as the word is fometimes pronounced Gaun- 
j^ay). They are to be found in almoft every town, and 
they frequently travel through the country in the exer- 
cife of their calling. They tan and dreis leather with 



vations of a roan who feems to have united theory with 
practice. ^ j^^^^^ 

" The ufe of manures (fays M. Parmenticr*) has^^ j^^ 
been known in all ages, but we are yet fiir from having society ^A- 
any dear and piecite ideas of the nature of the juices;>'*»^'>^» 

which ^''^- 
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.^anvre. whidi are dcftiiied for the oottW/hmcnt of vegetaWefl, tion, ougbt to hav« been grcaUy weakenod by libe fol- 

u« ^ > and of the manner in which they are tr^nfmitted to their lowlafr timple reflexion. Suppofmg that (alts eziiled 

organs. The writers on agrioukune» who have endea* in garden nu>uld> they .would be very {oon dilToIved by 
voui;ed to expUin th^e matterst perceiving falts in moll the rain, and carried away, towaids the lower A rata o^ 

plants, were perfiiaded that thefe falts, by the help of the earth, to a d^h to which the luogcit roots would 

water and heat, pafTed, in a faline form, through the not reach. Indeed the famous experiment ofVanheU 

vegetable filter. Thefe jfirft phllofophers did not hefi- mont would have been fufficient to have deftroyed the 
tate to confider £very thing that has been done by the- above opinion, if it did not genet ally happen that wcT' 

'indtiftry of man, to improve the nature of land, and its arc no fooner fet free from one error than we fall' into 

. produ^ions, as merely forming refervoirs of thefe falt^, another not Jefs extraordinary. The furpriiing effieds 

which they confidered as the principle of fertility. This of vegetation brought about by the over flowing of wa- 

opinion was (b well eftablilhed -among the improvers of ter, and in the neighbourhood of fait marihes, and th4 

hnd, that, to this day, many of them have no objeSh in infinite number of inhaling capillary tubes obferved up* 

view, in their operations, biit to difeogige falts ; and, on the furface of vegetables, led to an opinion that the 

when they attempt to explain certain phenomena which air and water, abforbed by the roots and leaves of plants, 

take place in their fields or ordiarJs,. they talk confi- were only vehicles baded with faline matter, analogous 

dently about the nitre of the air^ ofrii'm^ of /now ^ of to the vegetables noorifhed by them, 
rf/^w, and fogs ; of the fahs of the earthy of dung^ of " To the experiment of Vanhelmont, which was re- 

marUj of lime ^ of chalky &c and make ufe of thofe vague peated by many- accurate obfervers, fucce^dcd thofe of 

terms, oil^t fufphur^ fpiritf &c. which ought henceforward modern philofophers ; . from which it clearly appeared,. 

to be banilhcd from our elementary books on agri« . th»t plants could gnow, end produce fruit, io the air of 

culture. the atmofphere, and in diftilled water, alfo in pure faod, 

. ^ Among the authors who have attacked, and com- in powdered glais, in wet mofs or fponge, in the cavity 

bated with mod fuccefa, the opinion that the fruitful- of ilefliy roots, 5ciC. and that plants which had nothing 

ncfs of foils, and the aliment of vegetables, refide in. fa- but theabove-nqntioncd fluids for iheir nouriihmenc, 

Kne fubftances, mnft he reckoned Eller and W^rius. gave, when fubmitted to chymical analyjis, the fame 

Thefe pliilofopliers examined, by every means which produ^s as ihofe which had undergone their proceib oT 

chymiftry at that time could furnifh,' the various kinds vegetation in a foA pierfedly wfW. mj»oured. It was alfo 

of earth proper for cultivation, and alfo thofe fubdances obferved, that the mod barren foils were rendered fer* 

which have always been eon^dercd >as the mod power- tile when they were properly fupplied with water by 

fol manures, without being able to obtain, from any of canals ; and the efficacy of irrigation was repeatedly 

them, any thing more than mere ftoms of fait. evinced in different ways : from thefe observations wa# 

** Animated with the fame zeal, and taking advan- formed tke following fydero, that water rifes in planta 

tage of the inftrudions found in their writings, I thought in the £orm of vapour, as in didiliation ; that air in« 

ft neceffary to determine, by experience, whether, as has troduces itfelf into their pones { and that, if falts contri« 

been aflerted, -there reaUy exid neutral fiiks in earths ; bute to the ftuitfulneia of foils, it is only ii^ confequencc 

and alfo, whether thofe earths are more fertile ia pro- of their containing the two fluids above-mentioned in 

portion to the quantity of fuch falts they contain, great abundance." 

With this view, I lixiviated, by means of didilled water. Our author, after making many experiments upon 
many fpecies of cultivated earths, taken in various dates, various foils and falts, and after attending minutely to 
firom fredi. earth to that which had been impoveridiod the proceb of vegetation, thinks himfelf warranted to 
by the growth of fever al crops ; I alio tried dung, redu- maintain, '* that laline fubdances have no fenfible effe^a 
ced onore or lefs into the date of mould ; and likewifle in promoting vegetation, except inafmuch as they are 
the mod a6kive inannres, fuch as thee£Fal of animal fub- x>f a deliqucfcent nature, have an earthy bads eaiily do- 
dances rotted by putrefaction ; but in none of thefe, compofcd, and are uf^d only in fmall quantity. lu thofe 
however carefully analyzed, were found any falts in a circumdances they have the power of attrading,.from 
free i^ate. They contain indeed the materials proper the immenfe r^ervoir of the atmofphere, the vapours 
for forming ialts, but if ^kcy contain any ready formed, which ^iroulaie in it ; thefe vapours they retain, p.long 
it is merely by accident. with the moidure that is produced from rain, fnow, 
■ ** The refearohep of Kraft, and thofe of Aldon, were dew, fiag, &c* which moidure they prev«;nt from run- 
not attended with different refults. Having fown ibme ning together in a mafs, .or -from being lod, either by 
oats in adies, not lixiviated, and in fand drongly im- exhaling into the air of the atmofphere, or by filtering 
pregnated with potafh and with fadtpetre, and having itfrlf through the inferior diata of tlie earth, and there* 
fonnd that the oats did not grow, they conduded that "by leaving the roots of vegetables diy ; they didribute 
neutral falts, and alkalies, not only retarded the growth that moidure imiformly, and tranfmit it, in a date of 
of vegetables, but that they abfblutdy prevented it. It great divifioA,. to the orificrs of. the tnbee, dedined to 
is well known that in Egypt there are dtdriAs where carry it into the texture o[ the plant, where it is after- 
the earth is Entirely covered, witlt fea-falt, and thefe di- wards to undergo the laws of affimiUtion. As every 
Arids are quite barren. It is probably owing to this kind of vegetable manure poffefTes a vifcous kind of 
property of fea-falt, that the Romans were accudomed motllure, it thereby partakes of the propoly of deli- 
to fcattcr large quantities of it over fields where any quefcent falts. In fhort, the preparation of 4and for 
^eat crime had been committed, and of which they vegetation has no other obje£^ in view but to divide the 
wiihed to perpetuate the remembrance," by rendering the earthy particles, to fofcen them, and to give them a 
part barren for a certain time. form capable of producing the above mentioned effects* 
** The idea that Daks had gtcait influence in vegeta- It is fufficieslf. tkcrdbre, that vtter» .by its mixture 
SurpL. Vol. IL Pari I. Y with 



Manure. 
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Mtoure. with tlie earth and the manure, be dividedy and fpread 
oat fo as to be applied onlj by its furfadCf and that it 
keep the root of the plant' always wet, without drown^ 
ing it, in order to become the eflential principle of ve- 
grtation. But as plants which grow in the (hade, even 
in the beft foil, are weakly, and as the greater part of 
tfaofe which are made to grow in a place that is per* 
k&bf dark neither g^ive frntt nor flowers, it cannot be 
denied that the influence of the fun is of great import- 
ance in Tegetable economy.'' 

Such was the opinion which our author gave of the 
manner in which falts nA in vegetation, at a time when 
it was not known that air and water ^ which had been 
fo bng confidered as elements), hr from being fimple 
fubitances, are capable of being decomposed by a great 
variety of operations both of nature and art ;^ and no- 
thing was wanting to complete his theory, but to know 
that air and water a6l their part in yegetation only In 
a ftate of deoompofition ; and that if earth well maoo* 
red is 9 better matrix than water itfelf, it is becaufe fuch 
earth has the power of converting the Water into gafes 
which are eafily abforbed, and which, while their ab- 
forption takes place, communicate to the plants a mo- 
tion and heat which they received when taking the 
form of gas, and which they lofe when they enter again 
into combination ; whence it is natural to conclude, 
thlt this motion and this heat *muft neceffiufly develope 
themielvea in feeds, and nuintam the vital a&ioii ia 
plants. 

What is a vegetable, confidercd chemically, accord- 
ing to tKc prefent ftate of our knowledge ? It is, fry 
the chcmrfls, a compound of hydrogen, oxygen, and 
catbon, the proportions of which vary according to the 
Agents which have concurred to its dcvelopement, and 
according to the matrix which received and affimilated 
them, in order to create thofe combinations which are 
varied to infinity, by their forms and properties, and 
knowii by the. generic terms of fait, oil, and mucilage* 
It appears, therefore, needlefs to leek thefc combina* 
lions in the different fubftances which are ufed for ma- 
nure, when we wifh to determine the nature of them, 
and expbin their manner of a^Hng in vegetation ; be- 
caufe, foppofing it true that thcK fidts, thefe oils, or 
thcfe mucilages, exifl in their combined ftate, nothing 
but their conftituent elements, namely, hydrogen, oxy- 
gen, and carbon, can poffibly have any a£doB. 

The fuperiority of animal fubftances, as manures, 
and the remarkable luxuriance of thofe plants which are 
watered with putrid water, prove inconteftibly, that the 
putrid ftate is favourable to vegetation, and that every 
fttbftance which is liable to enter, to a certain degree, 
into that ftate, contributes very powerfully thereto. 
The moft aerated waters are, in this cafe, the moft be^ 
neficial. It is obferved that rain, particularly in.ftomy 
weather, quickens vegetation fo much, that the ^rden- 
era in the neighbourhood of Paris are often obiged to 
drench their plants with water taken from their wells, 
which, in confequence of iis rawnefs, or its want of air, 
retards the vegetation of the plants ; cither becaufe it 
precipitates the mcteorifed or ele6bified water, or be- 
. caufe, by being mixed with the other water, it dimi- 
nifhes its fertilizing quality ; v^ereas, in fummer, this 
fame well- water, by being expofed to the fun for fome 
days, acquires a fmell like that of ftale eggs, lofe* its 
nwne&> and becomes very £t for accelerating vegeu- 
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tion. An atom of vegetable or animal matter fs, at Msbwc^ 
that time, fufficient to hi ing about more quickly this, 
ftate of putrefaction ; while thefe fame fubftances, by 
being employed in certain proportions, far from ading 
as a leaven on the liquids which hold them in folurion, 
preferve thofe liquids, or at leaft make them more flow 
to cfaauge.' 

Salts and dung, therefore, are not merely decompo^ 
fed by the power of vegetation ; by fumi^Ing the re- 
fulcs of thetr decompofition, they alfo z& in the manner 
of leavens, the action of which is fcarcely perceptible ia 
cold or dry weather ; but when they are heated by the 
fun, and fufficiently penetrated with moifture, they very 
foon enter into a fort of fermentation, {offering the va- 
rious gafes vrith which they are provided to efcape.^ 
Thus manures may be conGdered as decompoftng inftru- 
mcnts, provided by nature, and prepared by art, to z€t 
upon water fo as to bring it to a proper fiate of atte- 
nuation. The fubftances which enter into the compo- 
fition of plants are, therefore, nothing but produds of 
the decompofition of air and water, and combinationD of 
the conftituent principles of thcfe two fluids, determi- 
ned by the power which prefides in the feed, and 
which thence has pafled into the plant. 

It is now eafy to account for the effe6ks of charcoal- 
powder, ftraw, Slc. which are made- ufe of to cover 
ground during bng droughts with undoubted beociit ; 
they are mechanical means of preventing the diflipatioi^ 
of moifture, and of determining it to take the form of 
thofe gaieoQS fluids which have fuch powerful effed in 
vegetation. Aa water is compofied of hydrogen and 
oxygen, it is not {urprifiog that, when affifted by the 
influence of the fun, and that of dedricity, it is capable 
of forming, almoft by itielf, the folids and fluids of ve- 
getables; taking from the atnofphere the carbon it 
ftands in need of, to givq them their moft eflential cha* 
rafters. We lay their moft effcntial chara&ers; for 
thofe tcrreftiial plants which have grown in air and wa« 
ter do not abound in principles, and their offspting, 
when they have any, is by no means vigorous. We 
fee alfo, ibat plants which are naturally of an aquatic 
nature, have in general but little fmell, becaufe the me- 
dium in which they live and grow &t nifhes only a fmall 
quantity of carbon, in proportion to the hydrogen and 
oxygen, which are the conftituent principles of water* 
Thia is the reafon why, in cold and wet years, flowers 
are lefs odoriferous, fruit lefs full of flavour, and more 
difficult to be prtferved. 'i'he germ of their repioduc* 
tion is vreak ; and they are, if the expreffion may be 
ufad, in a fort of dropfy ; that is to fay, they are loaded 
with the principles which confUtute water, and even 
vrith water itfel£ 

Thefe obfervatioBS, to which more naghi be added* 
nay iierve to explain why vegetation is flow and weak 
in a foil which is too much charged with faline matter,' 
while it is rendered quick and vigorous by a fmall quan* 
tity of this fame matter ; and why earth, which is per- 
fealy lixiviated, and watered, from time to time, with 
diftiHed water only, is capable of giving to bitter {^nta 
their bittemefs, to fweet ones their fweetne&, to acid 
ones their acidity, to aromatic ones their fpicineb, and 
to poifonous ones their delcterioas qualities ; in ihort* 
why the inherent chara^ersof plants are more ftrongly 
marked, in proportion as the foil in. which they grow' 
18 foiniflKd with natiual or mechanical means to pro- 

. . duce 
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llawire. doce • qutntity of gai neceflary to ilie formation of the 
fobftances on which thofe chara^ers depend. 

if « nkrous or marine plant can» even when growing 
in a foil deftitate of nitre or kz-hltf occafion the pro- 
du^ion of thefe falls, it muft be allowed that luch 
plants would vegetate more ftrongly, and contain more 
of fttch falts, tf they grew in fofls more abounding ta 
materials proper to form them* Thus, the diflferent 
ijpecies of famphire, glaflwort, fea- wrack, 6cc. flouriih on 
the borders of the fea, fuch foils beinflr ftrongly impreg- 
nated with the ^uids neceflary to Bona the muriatic 
gas and fea fait vAAcIl enter into the compoiitlon of 
thofe pknta ; while the fun flower, peQitory, 8cc. fuc- 
ceed beft in earth which is mixed with the ruins of old 
buildings, in whicE the materials for the produ&ion of 
nitrous gas, and even of nitre itfelf, are very abundant* 
in fliort, the organization of thefe plants is a real cla- 
lx>ralorT for forming the forem^tioned falta* 

Thofe plants which, for their vegetation, require the 
fnoft ailiftance firom the (oil and manure, are very apt 
to contraf^ a.diiagreeable tafle, i£ either the foil or ma- 
nure ate capable dP fupplying the principles from which 
it is acauired. - The dafs tetradynamta^ particularHr aH 
ibrts of^-cabbages ( which contain iulphur ready form* 
ed), contra6k a bad tafte in a foilcompofed of mud and 
dung, becaufe thefe fubftances, as thty are decompofed, 
fumiih a great quantity of hepatic gas, or of fulphurifed 
hydrogen gas ; yet plants of another dafs may grow in 
the -fame foil, dofe by the cabbages, without partaking 
even in th^ fmallefl degree of the bad tafte cf the lat* 
ter. The j^nts laft mentioned, when growing in he- 
patic gas, retain onlY fo much ef it as is* fufficient for 
the piodu6^ion of the fubftances of whkh they are 
formed ; the overplus, which could not be ailimilated, 
is thrown out by the excretory veflels, after undergoing 
thofe modifications which the digeftive juices and^ orga- 
nization of the plant, and the ilate of the atmofphrrej 
have produced. ^ 

Thus we fee that thofe plants which dK>und moft in 
oily, faline, and' mucilaginous principles, are generally 
fuch as require a foil well manured. Tobacco, for in- 
ftance, gives forty pounds of alkaline fait or pptaAi from 
every hundred weight of afhes .: this plant may, by be- 
ing buried in the ground, be converted into a yerY 
|K)werful manure % while other plants, which thrive in 
a middling foil, and appear as vigorous, are, in generat, 
Aich as have not fo great a quantity of principles in 
their compoAtion, and when thrown on the dunghill, 
and left to rot, furniih very little manure. From fuch 
obfervattons, it nuy perhaps not be impoflible hereafter 
to judge, by the analvfis oif a plant, not only whether it 
requires arlarge or a imall quantity of manure, but like- 
w& what kinds of foil and manure are moft fit to pro- 
note its vegetation : wild plants alfo may ferve to Oiew 
the nature of the foil which they feem moft to flourifh 
111. 

Befides the phyHcal a6Uon of manures, they have a 
very evident mechanical adioo. When mixed with 
eatth, in a certain pioportion, they not only render it 
more permeable to water, but the roots of plants can, 
with^^eater eafe, acquire their proper fize and form in 
it : in other cafes, manures tend to unite that earth 
which is too k>ofe, and, by rendering it more tena- 
cious, they prevent the water from being loft, and the 
roots fcom becoming dry.- Thofe manures which are 
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qsilledi warm are fuited to cold lands, not only becanfe Mairare. 
they render theni lefs compa^, but alfo becaufe they 
take off a part of that moifture which fuch lands always 
have in too great quantity. Cold manures, on the 
other hand, by their vi&id quality, give tenacity to dry 
and hot foils, attrading and retaining, for a longer 
time, the moifture which comes in their way. 1 he 
nature of the foil muft therefore determine what kind 
of manure it ftands in need of, and alfo whether eulti* 
vatiog it by meani^ of oxen or by horfes is prefer- 
able ; for the manures produced from thefe two animali 
have thofe oppofite qualities which we have above de- 
fer ibed. By fuch obiervations, we (hall periiaps be 
able to refolve a queftion, rcfpc6ring which the fenti* 
mei^ts of cultivators in many parts of the kingdom are 
much divided. 

It cannot, ho^TCver, be denied, that the earth is able 
of itfelf to ferve as a bafts and fupport to plants, and 
that it has an a^ion more or lefii evident upon air, up- 
on water, and upon dung. There is a wdi-known me- 
thod of diftinguifliing clay from other earths ; by mere- 
ly breathin? upon it, a fmell is immediately perceived, 
fufiEciently ftrong to fhew that a decompofition and fre(h 
combination have taken place. In fummer, after a 
drought of fome days conrin nance, there always arifes 
in the fields a particular fmell during a /bower of rain ; 
and there is no kind of vegetable manure which, when 
mixed with earth,, does not (end forth a fmell. This 
proves, that the nature of the ibil muft have an influ- 
ence, not only upon air and upon water, but alio upoq 
the effe& of manures ; and that before we fpe^k of 
their power, we ftiould always fpeeify what kind of earth 
they were applied to ; becaufe when manures and earth 
are mixed together, there enfues an adion and readion 
more or lefs favourable to vegetation. 

Having examined to what degree air and water enter, 
in fubftance, into the veftels of plants, and having (hewn 
tliat the principal adion of earth, of falts, and of ma- 
nures, confifts in prq>aring, elaborating, and decompo- 
fing thefe two fluids, and in giving to the produds of 
thdi; decompofition the forms they require, to accom- 
plifli the purpofe of nature in vegetation, our author ' 
makes fome obfervations upon the particular efte^ls of 
certain fubftances ufed for improving * land, fuch as 
marl, lime, chalk, and woodaihes; which are ufually 
applied either to an exhaufted foil, in order to reftore 
it, or to a drooping plant, with a view to give it 
ftrength. Of the efficacy of thefe fubftances no one 
doubts, but it does not appear that we are equally a- 
greed refpe6Ung thdr manner of a6ting. 

Marl (a manure whofe eife^^s are well known, and 
which is found to be of the greateft benefit in thofe di« 
ftridts where it can be procured in fuflicient quantity) 
is capable of a&ing in the fame manner as the moft fer- 
tile foil, when the principles of which it is compofed, 
namely, clay, fand, calcareous ea^th, and magncfian 
earth, are jiiftly proportioned to each other But it is 
fbmetimes compaA and tenacious, becaufe it contains a 
fuperabundant portion of clay, and at other times po- 
rous and friable, becaufe it contains too much fand, and 
therefore is not in general fit for «egetati(Mi by itfelf. 
Thefe confiderf-tions ought always to be our guide 
when we mean to employ marl as a manuri?. 

It has been fuppofed that to marl was a fort of tech- 
nical cxpreflion, intended to denote the bringing toge« 

Y 2 thcr 
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M4cu:c» thcr or'di?iding Uie earthy particles ^7 meaoe of clay whenever 10 the fpring it is neceflary. to apply them to 

or fand. it appears to our author, that ntithcr of the qieadows, corn fields, &c. thephnts of which are Aiflcd 

above operations cao properly be called marling; be- and weakened by a lux uriaot vegetation ofwe«dS| the 

caufe, in either cafei all we do ia, to put the foil into a ufual confcqueoce of mild and wet winters, 
fituation \u receive and to profit by the influence of the « ^ben wood a/hes produce an effe^ differefit from 

atmofphere, and that of the manures made ufe of. The what is above defcribcdi it is either bccaufe they happen 

peculiar principle! of mail nty that patt of it which » L'ke to contain too much alkaline fait, or that they are kid 

lime, afts vtty powerfully upon the different acrlfoim on the ground ia too great quantity^ or that the fields 

fluids, 18 eaBly reduced to powder, eHervefccs with a- to which they are ^ipplied were not fufficicntly wet to 

cids, and fe!'ds forth a quantity of air bubbles when wa- reflrain their a£iion ; for when they are fcattervd opoo 

ter 18 poured upon it. Now this matter, which in a cold foik, and buried by the plough before the time of 

. pa^^ticular manner does the office of manure, refides fowing, they are, like lime, of great fervicc^ The laft« 

neither in clay nor in fand. Upon the proportion of it mentioned fubfkance is very efficacious in oUtttr drcuiii* 

depaids the duration of the fertility it produces ; con- dances ; and there is a well-known method of ufifig it, 

ftquently it is of- impoitance, when we make ufe of ptadlifed by the Geraiansy as follows r A heq> of Itme 

marl, to know which of its conflituent parts it contains is formed by the Adt of a heap of poor earthy and wa« 

in the greatefl proportion, otherwifc in fome cafes we ter is poured upon the lime ; the earth is then thrown. 

Aiould only add one common kind of earth to another, over it, and becomes impregnated with tbe vapovrs 

Hence out author infeis, that for a chalky (oil clay is which tfcape from the lime while it is flaked. 'Khe 

the proper manure, and that in fuch a foil a clay hot- • earth, aftti being thus aerated, may be fcparated ;'Mid 

tom is of more value than a gold mine. although no lime remains mixed with it, i«, by the ope* 

'' Wood-afht'S, as a manure, may be, infome refped\% ration juit defcribed, rendered capable of giving a luxot 
oomparcd to roarl; at leail they contain the fame earths riant vegetation to whatever plants may he put into it. 
as thofe which generally enter into the corapofition of *^ It is pofilble, therefore, to aerate earth as we)t at- 
mail, but they contain a greater quantity of fallne fub- fluids ; for this purpofe, by mixing it with certain fub» 
Ranees, prrcrtding from the vegetables of which they' fiances, during their dccompoGtion, we mull attach to 
are the refidue, and from the procefs made ufe of in it the principles of which thofe fubftances are compo* 
their combufUon ; a procefs which increafcs their a^i- fed ; from which tliere refults a matter fo loaded with 
vityi and fhould render us careful in what manner and gas, as to form a more compound fubftance^ and one 
for what purpofes we employ them. Wood a(hes, which has acquired new properties. The Arabians, for 
when fcatteied over fields, at proper times and in pro- ^xample, who take gteat pains to ittpiove their land, 
per quantities, deilroy weeds, and encourage the vege« arc accuilomed to make krge pits, which they fill with 
tation of good plants- But do the afhes produce this animals which happen to die : thefe pits th«y after* 
effect by a fort of corroiive power I I cannot (fays our wards cover with calcareous or clayey earth ; and after- 
author) think it ; for in that cafe all kinds of plants fome time thefe earthsi which of tbem^ves are fteiile^ 
would indifcriminately be a^ed upon by tlicm, and to acquire the properties of the richefl manures, 
a certain degree dedroyed. *' The foregoing obfervations may at Icaft be confix 

" Befides, the afhes of frefh wood are feldom em* dered as proving, that thofe fubftances which, when 
ployed until they have been lixiviated, in which Hate employed fre(k and in too great quantity, are moft pre- 
they are deprived of their caullic principle ; thofe afhes judicial to vegetation, have, on the xxmtrary, an advan» 
which are moft commonly made ufe of for manure are tageous ifTe^, wh#u they arc previoufly made to under- 
produced either from wood that has been floated in wa- go a fermentation ; or when they are mixed with earth 
ter, or from turf, or from pit- coal, and contain little or or water, in a proponion adapted to the end propoied* 
no alkaline fait. The grafs of fields in which cattle or poultry go to 

'* It appears much more probable that afhes, when feed, after the firfl or fecond crop of hay, appears to be 

laid upon ground, deftroy the weeds bv a well known dried by the urine and dung of thofe acimals; as if. fire 

efFoft, namely, by feizing with eagernels that moifture had been applied to it ; wliereas thefe fame "excrensen- 

which ferved to produce thofe weeds, and which in a titious fubltanccs, when combined with earth, or dilu- 

fupei-abundant quantity is necefTary to their exiflenc« ted with water, are capable, without any other prcpa% 

and fupport. Whereas thofe plants which have a firm- xation, of performing the office of good manure, 
er texture and a longer root, which are rendered flrong ** But if animal (ecretions, when applied in fubftance. 

by age and by having withflood the rigour of winter, to plants, were capable of ading upon themr as is aiv 

and which are in fa6t the plants o£ which the fields arc firmed, in fuch 4 way as to corrode or born them, hoir 

compofed, do not fufler any damage from the applica- could feed which has been fwallowed, and eicaped the- 

tion of the afhes ;. but, on the contrary, by being freed action of the digeflive powers, be prolific when thrown « 

from the fuperfluous weeds which llifled them, and out by the animal, after having remained fo long in its. 

robbed them of a part of their fuHenance, they receive dung ?• yet we often fee oats, fo circuBiftanced, grow 

a quantity of nourifhment proportioned to their wants, and produce feed, is it not more contiflent with cx- 

The ftate of relaxation and lancruor Xd which they were perience and obfervation to fnppofe, that thefe ezcre- 

reduced by a fuperabun dance of water, leaves them, the mentitious fubftances, being fttU endowed with nnimai 

foil gets its proper confiftence, and the grafs, corn, Sec* heat, and with an organic motion, diflnife round plants 

acquiring the ftrength and vigour which is natural to in vegetation a deleterious principle or inflamoiable gaa, . 

them, foon overcome the mofs, rufhes, and other weeds; which deftroys them ; for foon after their i^splication, 

thus a good crop, of whatever the field con fifts of, is pro- the foliage of the plant grows yellow, dries up, and* 

duced« It is in the above nuuiner that wood afhes ad^ the pUmt withers^ unlefs there happens a ftiower of raia 

whiclL 
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Mm»^* wlilch remet it. When thciie Aibftances are dilutedi 
by. being mixed with water and earth, they iofe that 
principle which ift fo deftrudive to vegetable life, and 
an incipient fermentation augments their power as a 
manure, fo that they may be immediately made ufe of 
without any apprehenfion of injury from their cffc6ts. 

" It appears, therefore, that any operation upon cx- 
crcmentitious fubftancea, by which they are dried and 
reduced to powder, cannot be pra^^ifed without depri- 
ving tho£e fub&ncea of a great part of fuch of their 
prioctples as ate eafily evaporated, and upon which 
' (heir fluidity depend» ; thefe principles, when diluted 
with water, and confined by being mixed with earth, 
are capable of increaEng the produce of the foil. Such 
is the way in which the hufbandmcn in Flanders make 
mU of this kind of manure, in the cultivation of a kind 
•f rape or cole feed, which is to them a very important 
'branch of agticuUural ioduftry and commetce ; and 
they never obferve that the fap carries up any of thofe 
prindplea which give £uch manure its ofTenlive fmell ; 
nor do they obferve, that the fodder produced from 
fiekk fo manured, whether caien frefli or dry, is di(ia> 
greeafale to their cattle. ^ The excreo^nts of all animals 
would be injurioQS to plants, if applied too freAi, or in 
too great quautity; and a gardener could not com- 
mit a greater fault, than to put more than a certain 
quantity of them into the water he means to make uiie 
of to water his young plants; in (hort, this kind of ma* 
aurc is to be ufed in a very fparing maniler; and he tliat 
is too prodigal of it will find, to his cofl, that excefs, 
even of that which is otherwife beneficial, becomes an 
evil. 

** It muft certainly be allowed, that excrementitioiw 
^bftarces are a very advantageous manure for cold foils, 
and fuited to moft vegetable produdions ; a long expe- 
rience of their effe&s over a large tra£k of country, and 
the acknowledged intelligence of the Flemish farmers^ 
4Might to be coiifidered as fufficient to overcome the 
prejudice that has been raifed againft this fort of ma- 
nure. Suppoiing that the bad effeds which have been 
attributed to it, when ufed ^ in the fiate in which it 
ifi taken out of privies, &c. arc not the offspring of a 
prejudiced imagination, they may have arifen from its 
baring been .made uie of at an improper time, or in too 
great quantity ; or from its having been applied to a foil 
and for the cultivatioii of plants to which it was not^ 
adapted ; for we know that the jexcefs of any kiod o/ 
manure changes the fmell and tafte of plants, and the 
iajne t§(t€i is produced by watering them too frequent- 
ly. Striking examples of this change ^re feen iu the 
iirawbcrry awi in the violet, wheo-fuch as have grown 
io the woods are compared to thoie produced fiom 
tome of our ofer manured gardens ; alfo in the lettuce^ 
asid fomc other plants, when thofe raifed for fale by the 
g^deners about Paris are compared to thofe of fome 
particular kitchen gardens. In the markets of fome 
cities, the carrots, turnips, and potatoes of the fields, 
are preferred to the fame kind of roots cultivated by 
ahe gardeners (a) ; for though the laft are of a larger 
6ze, they have not fo good a flavour. Some vcge- 
tahhcH therefctre^ are like certain wUd fpecies of the 
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animal kingdom ; they refiff every kind of culture, as ^aaurti 
thofe animals relift every effort to tame thetti« ^ 

" Although experience has. taught the Flemifh far. 
mers, tltat cxcreroentitious fubflances are more a6kive in 
their natural ftate than when dried, yet it cannot be de- 
nied that drying them, and reducing them into powder, 
is fometimcs very advantageous, becaufe in that ftate 
they are much Icfs offenfzve, are caiily tranfported to 
any diflance, and may be ufed when moft convenient 
or moft proper. In many cities the inhabitants pay to 
have their privies emptied : in otlfer pieces, thofe wha 
empty them' pay for their contents ; and it would afto- 
nifh any one to be told how great a revenue is produced 
in the city of Lffle In Flanders by the (ale of this kind 
of manure. I am, however (fays our author), far from 
thinking that it is right, in all caies, to eniploy it in 
the above mentioned ftate of concentratioa ; it would 
be better, in my opinion, to follow the examj^e of the 
Flemifh farmers, who ufe it the firft year for the culti-* 
vation of plants for oil, or for hemp or flax ; and the 
fecond year for the heft kinds of grain : thus obtaining 
two crops, inftead of one, without any farther prepari^ 
tion of the land. What is laid above may be applied 
alfo to the manures ptoduced from the duojg of cattle^, 
poultry, 5cc. (particularly to pigeons dung, the moft 
powerful manure of its kind), all which, by being dried 
and powdered before they are ufed, Iofe a great portion 
of their adirity. From theie obfervatians another hiEt 
may be deduced, namely, that manure (kould Hot be 
taken from the place where it has been thrown together 
until the feafon of the year and the ftate of the land are 
fuch that it may be put into- the ground as foon as it is . 
brought to it. Jn kmc diftrida a very injorious cuftom. 
prevails of carrying the ihanure into the fields, and lea- 
ving it there formed into fmall heaps, expofcd for fome 
days to the elements ; during wliich time, either the 
fun and wind dry up its natural nwifturev leaving a mafs 
which is much le£i adive ; or the rain diffolves and car- 
ries away the extractive part impregnated with the fait. 
This kind of brine, which is the moft powerful part of 
the manure, penetrates the earth to a con fiderable depth, . 
and (hews (by the thick tufts which arife in thofe phi*- 
ces, and which produce more ftraw than grain) thst 
manure ought to be put into the ground as foon as it is 
brought to it, becaufe it-then poOcfles its full force and 
effedi, and confequently would be then ufed to the 
greateft advantage. 

** We have always at hand the means of compofing,. 
from a great variety of vegetable and animal fubflances, , 
fuch manures as, when brought into a proper ftate, and 
mixed with knd, contribute to iu fertility. Chemifiry 
alfo offers to us a number of fnbftanees,. which, although 
when ufed feparately they tend to diminifh the fertili- 
iing quality of the earth, are yet capable, by being 
combined, of forming excellent manures ; fuch, foria- 
ftancct is that iaponaceous combination which is produ- 
ced frwn a mixture of potafh, oil, and earth. What an 
advantage it would be, if« inftead of being fparing of ' 
manure, the inhabitants of the country would endea- 
vour to increafe the number of thefe relburces, and to^, 
render, them more beneficial^ by employing them in m. 



(^) We believe thej are ttaiTCiially prdfcrable* 
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Manure, more effe^^aal maimer. How miny years had pafTed change only for bead*— >in their eftimation dinmond* of Maou«, 

^Maouma. (^fo,^ jj ^,1^ known that the rcfufeof applet and peart, the firtt water. Aict, doth, and all other artidcf erf 

after they are prefled (and which ufcd to be thrown a- commerce, they difdained. Abounding in real bMingt, 

way at ufekfs), is capable of forming at valaable a ma- they were dcfirous of obtaining fuperfluities alone, 

nare, in cyder and perry countries^ at the refufe of Two boats, iilled with empty caiks, were fent aflioiv 

Ipnpet doet in wine countries.'' forfrefh wafer ; and PerouCe.himfelf accompanied them 

From what has been obfervcd, oMr author concludes, in his pinnace. A line of foldsers was pofted between 
that manures ad, in many circumftances, like medi- the beach and the Indians, who amounted to about 
cinet, and confequently that the fame fort of manifpe 200, including a great many womea and children. The 
cannot be adapted to every fituation, and every kind of 'JFrenck commander pcevaikd upon them all to^iit down 
foil ; we muft therefore take care to make proper di- tinder cocoa tree*, 'that were not more than csght toifiea 
flindions between them. Whoerer {hall pretend that diftant from the fhipt boats. Each of them hadi>y kirn 
any particular kind of manure may be ufed, with equal fowb, hogs, fttrrats^ pigeons, <or fhitt, and all wiflied to 
benefit, in grafsland, com^eMs, vineyards, orchards, fell them at once» wluch occalioned fome confufion. 
kitchen gardens, &c. ought to be clafTed amongft thofe The women, fome of -whom were very pietty, offer- 
quackt who on^take to cure aH perfons with the fame ed their favours, as well as their -fowls and fruit, to ail 
remedy, without any regard to their age, conftitution, thofe who had beads to give them ; and foon tned to 
Sic. It is probably from not having paid fufiicient at- -pafs through the line of (oldiers, who <q>pofed but a 
tention to the forementionod diftindiont, that fome au- feeble reSftance to their attempts. Europeans who 
thors have found fault vrith -particular manures, while have made a voyage ronnd the world, cfpecially French- 
others have fpoken too highly in their favour* He 4ncn, have no arms to ward off- fimilar attacks* Ae* 
thinks, however, and we agree with him, .that we ase cordingly the &ir favages found littk difficulty in break« 
.ftill in want of a courfeof comparative experiments up- <ng the ranks ; the men then approached,; and the cott- 
on the various kinds of manures, confidered according . fufion was growing general 1 when Indians, who fcem- 
to their influence with refpe^ to different ^foils, litua- ed to be chiefs, made their appearance with flicks ia 
tions, and prodoAions. If this part of rural ecooomy their hands, and ^-eftor^ order, every one t etuming to 
were better underftood, we (hould perhaps fee many his poft, and the traffic beginning, anew, tothcgieat 
placet in a ftate of cultivation, which, on account of the firtisfafkion of both buyers and fellers. 
l»ad quality of their foil, ha*e hitherto. refiftcd all our While. all this was pafling with the grcattft tranquil* 
endeavours to render them' fertik. lity, and the caiks were filling with water, Peroufc 

Perhaps it would not be proper to difnrifs this fob- thought he might venture to the diftance of aoo yards 

je6^ without noticing Mr Middleton*s obfervations on ta vifit a charming village, fituated in the midil of a 

various kinds of manure, which were publiflied in the wood, or rather of an orchard, all the trees of which 

Tranfa£tions t>f the Society of Arts for the year 1799' ^^^^ loaded with fruit. Thehoufes weie placed upoa 

This gentleman . agrees with- Mr Parmentier in recom* the circumference of a circle, of about 150 coifes in dia- 

mending'the extrennniitioui plotter o/pri%nes as the moft meter, the interior forming a vaft-<open ipace, covered 

.powerful of all manures on fome kinds of ibil ; but^^he with the rooft beautiful verdure, «and*'ihaded |^ trees* 

•differs from. him, < and/we beUeve from moft writers on which kept the air delightfully cool. Women, children, 

agriculture^' when he affirms, that wood ^hcs^ when and old men, accompaniediiim, arfd invited him into their 

fpread on the grab in February or March, are of very houfes. They fpread the fineli and fireAieft mats upon a 

little fervice, and that the a(hes of coal and even of peat floor formed of hitle chofcurpebbles, and raifed about two 

are of none upon any kind of land. Helikewife affirms feet above the ground, in* order to giiard againft humi* 

foot to-be of.. very little .value as a manure, foapmaken dity. He went into the handTomefi of thefie huts, which 

wafie to.be of none, or rather to be hurtful ; and he probably belonged, to a chief ; andrgreat was bisfurprife 

feems to confider malt-duftj including the duft from the to fee a large cabin of lattice-worli, as well executeid'at 

snalt* kilns, to be, after the foil of privies, one of the /iny of thofe in the environs of Paris. The bed archi- 

moft powerful manures. He affirms, from his own ex^ te£t could not have ^ven a more elegant curve to the 

perience, that, with refpc£fc to fertilifmg power, the extremities of the eUipfis that terminated the building ; 

fail of privies, compared with farm-yaitl dung, is in the while a row of pillars, at five feet diilance from each 

. proportion of five to one. other, formed a complete colonnade round the whole. 

MAQUANA, one of that clufter of idands in the I'he pillars were made of trunks of trees very neatly 

South Sea which were difcovered by M. Bougainville, wrought, and between them were fine mats laid over 

and by him named Navigator's Idands. It was vifited one another with great art, like the fcales of a fiih, and 

by La Peroufc in> 1 767, who defcnbes it as exceedingly drawing up and down with cords, like our Venetian 

rich in every animal and vegetable produdion neceffary blinds. The reft of the houie was covered with leaves 

to the fuftenance of man. The two frigates which he of the cocoa pakn. 

commanded had no fooner approached the flK)re, than he This chaHni^g c6untry combines the advantages of a 

difcovered at the bottom of each creek atiumber of vfl- foil fruitful without culture, and of a climate which 

lages, from whence came innumerable canoes, laden with renders- clothing unoeceflary. The trees that produce 

hogs, cocoa nuts, and other, fruits, which were pu:«cha- the bread-fruit, the cocoa-nut, the banana, the guava, 

fed for glafs ware. This was in the evening ; and next and the orange, hold out to thefe fortunate people an 

mocning the commerce was renewed in the moft friendly abundance of wholefome food ; while the fowls, hogs, 

manner. As early as the dawn of day, the iflanders and dogs, which live upon the furplu& of thefe fruits, 

had furrounded the two frigates with 200 canoes full afford them an agreeable variety of viands. Wh^t cold 

of different kinds of provihon, which they would ex* imagination could feparate the idea of happioefs from 

fo 
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Maeoiot, fo enchanting; a place ! But Maonana » not the abode tranfcend perhaps every poem of the fame caft in our Mafon. 

^*^°"' of innocence. No arms were indeed perceived ; nut the own or any other modem tongue. In the firft, the 

bodies of the Indiana, covered over with fears, proved language is elegant and fweet ; in the latter, it is <hinng 

that they were often at war, or elfe quarrelling among and fublime. The author himfelf always confidered the 

themfclves ; while their features announced a ferocity former as the moft perfed ; and Johnfon, whofe critical 

that wss not perceptible in the countenances of the judgment will not be raOily queftioned, feems to have 

women. Nature had, no doubt, ftamped this chancer been of the fa;ne opinion. Johnfon's parUality to Ox« 

on cheir faces, by way of (hewing, that the half lavage, ford, as is well known, made hiin embrace every oppor* 

living in a date of anarchy, is a more mifchievous being tunity of turning into ridicule Cambndge men and Cam- 

tban the moft ferocious of the brute creation. bridge poems ; but while he boafted of having fpent 

Of their ferocity and their treachery, Peroufe had hours in burlefquing Caradacus for the anuifement of 

too foon the moft complete evidence. M. de Langle, his Oxford friends, he confcfTed that Elfrida was toof 

the fecond in command, went aihore for fre(h water, beautiful to be hnrt by ridicnl^' The voice o£ thtf 

accompanied by fixty Frenchmen, officers, failors, and public, however, feems to give the preference to the 

foldiers. They were received with an air of good hu- htter, and to conGder it as ftanding, like Dryden's oe** 




them, pelted them with flonef, thrown with great dex- Glafs, would not have difgraced an Athenian theatre. 

terity and with equal force ; and it was with difficulty Befides his two tm^edtcs, Mr Mafon publtilftd many 

that, of the fixty-one, forty nine reached the fhips, many other poems. His Engliih Garden is univerblly read 

of whom were feverely wounded. Among the killed and admired, being unqueflionably the finef^ poem of 

were De Langle, and Lamanon the naturalift (See La« the kind that has appeared fince the daya of Thomfon | 

MAN ON in this SufpL}. Peroufe defcribes the men of though fome have affe£ted to confider it as treating the 

Maouana as of gigantic ftature, and of great mufcular fubje^t rather with profeffional fkill than with poetical 

ftrength. See NjsriaATOns IJlands in this Su^h genius. That there are in it a-few profaic ^xpreffioni 

MASON (the Rev. William) was a man of fuch we (hall not contruvert ; for fqch feem infeparable from 

eminence both as a Poct and as a fcholar, that a more didaftic poetry ; but, taken as a whole, wtine (hall we 

particular account of his life and of his fludies (houkt be find its equal ? ^is elegies, particularly that on the 

publiftied than our fcanty materials enable us to give, death of his wife, and that on the demife of Lady Co-' 

He was bom at Hull, where his fother poflefTed the vi- ventry, have been generally read and extt^ed, though 

carage of St Trinity ; but where he received his Ichool not more than they deferve, as fuperior in claffic ele* 

education we have not been able to learn. At the pro- gance to any thing 6f the kind in the EngUih tongue, 

Eer time he was admitted into St John's College, Cam- and expreffing a*manlinefs and tendemeft of the pathe- 

ridge ; where he took the degrees of B. A. and M. A. tic, rarely found in the moft polifhed elegies of Roman 

and in 1747, he obtained a fellowfhip in Pembroke writers. The fplendor of genius, and accuracy of judge- 

HalL It was there that he contraAed an intimate ment, confpicuous vS his dramas, are equally difpkyed 

liriendfhip with Gray the poet, and with Mr Hard, now in his chara^r as a lyric writer. His quarry was bold 

Biihop of Worcefter. When the former of thcfc gen- and impetuous, and he never fwept the ground with 'an* 

tlemen died, Mr Mafon took upon himfelf the office of ignominious flight. In his Sappho and Phaon he has 

editor of his works and guardian of his fame; and upon happily imitated the ftyle of Dryden and Metaftafio ;* 

the promotion of the latter to the fee of Litchfield and and at his death he was employed on a poem in which* 

Coventry, he expreiTed his fatisfaftion in fome beautiful he propofed to meaiure his ftrength vrith Dlyden. 
verfcs, which we read at the time, but do not recolle^^ We have reafon to believe that this ingenious man 

where. viras not only a poet and a mufical performer, but the*' 

Id 1754 he entered into holy orders, ind was pa- inventor of the fa/hlenable inftniment the Piano Forte, 

tronized by the then Earl of Holdcrncfs, who obtained We cannot indeed at prefent bring evidence of this- 

for him the appointment of chaplain to the king, and &6t ; but we have inftituted fuch inquiries as, we hope, 

.prefented him with the valuable reAory of Afton in (hall enable us to afcertain the truth under the article 

Yorkfliire. He was fome time afterwards made preccn- Piano Fttrte, 

tor of York Cathedral, when he publifhed a fmall vo- Poetry and mufic, and the duties of his office, might 

lume of church mufic, which has alternately met with be fuppofed to have employed aU his time ; but, unfor* 

opposition and applauie. In our opinion fome of his tunately, he caught the alaim which in 1769 was fpread' 

anthems are unrivalled. over the nation by the expulfion of Mr Wilkes from 

It was natural for the precentor of a cathedral church, the Houfe of Commons; aud^m mediately inrolled him-" 

who was likewife a poet, to turn his attention to facred felf among the fupportcrs of the BUI of Rights, The^ 

muiic ; and Mafon had been a poet from his early years, decifien of the Houfe, which pronounced Mr Lutteral- 

His JElfrida and CaraSacus^ two tragedies on the duly eleAcd in oppofirion to Mr Wilkes, he confidered 

Grecian model, were both publifhed before the year as a grofs violation of the rights of the people ; and 

jy^y, . Thefe two dramas, in the opinion of Dr though he.iurely did not approve of the condu6l of the 

Hurd, do honour to modern poetry,, and are, accord- exiled member, he joined with other freeholders in- 

ing to him, a fufficient proof of the propriety of re- Yorkfhir^ in a petition to the king that he would dif- 

viving the chorus on the Britifh ftage. In this feuti- folve the parliament. 

ment few critics, we believe, will sgrce with his Lord- Being now leagued with the opoofition, he joined in 

ihip ; but the tragedies have certainly great merits and fbaie violent clamours for a parliamentary xeform. Ittt 

th« 
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Vdoa. tBie y^r 17799 .wh^n the city of London^ and fome 
other commercial towD8» agreed to pre&nt their petU 
tions to parliament for a more ecooomical espendituie 
of the public xnoney, 'and a more equal reprefentation 
of the people, Mr MaTon came forward* and took aa 
' adive park in proraotiog thefe defigns, as one who was 
coattnced of their impcntance and necefSty. Whea 
the county of York aiTembledf on the 30th of Decen- 
Wr I779«and refoUed unanimoufly, ^* that a committee 
of correfpoudence (hould be appointed* for the effec- 
tually- promoting the obje^ of the petition then agreed 
to, and alfo to prepare a plan of qffociation to fupport that 
laudable reform, and fuch other mealures a* may con- 
duce to reftore X\it freedom of parliament ^^^ he waacho- 
fen upon the oommittee» and was confulted with» or af« 
iifted in drawing up thofe various high- fpirited reiolutioni 
and addrefieB to the public, for which the Yorkfiiire com- 
«iittee was Co celebrated ; and which was afterwards gene- 
rally adopted by the other aflbciated bodies of reformers. 
This part of hib coudu6l is furely entitled to no praife. 
Thinking aa we do of the parli^irentary reformers^ «« 
cannot but regret that & nuin of Mr Malik's talents 
and virtues (hould have embarked in their dangerous 
purfuits ; and though we perceived lefs hazard in thofe 
-purfnits than we df>t we ihould Hill confHicr them as un- 
suitable to the chara^r of a clergyman. Our author, 
however, was of a different opinion. la reply to a cen- 
fure pafftd by a dignified clergyman on the political 
conduit of himfelf ^nd fome of his reverend brethren, 
he publifhed, without his name indeed, a Ipirited de- 
fence of their proceedings anddcfigns in fome of the 
country papers. The York committee, too, at its neat 
meeting, refolved, ** that a Protedanr, by entering 
into holy orders, does not abandon his civil rights;" 
they alfo refolved, '< that the -thanks of the committee 
be given to thofie reverend gentlemen who, thus preA^r- 
ring the public good to their own private emoluments, 
liave ftood ibrth the firm friends to the true intereils of 
their country." 

. Mr Mafon, however, (howed, by his fubfequent con- 
<dti£t, that however eameftly he might wifli for what he 
•doubtlefi) oonfidered as an expedient rcfonu in the com- 
mons-houfe of Parliament, he was tirmly attached to the 
British confticution. He was indeed a whig ; but he was 
a whig of the old fchool. In the beginning of 17941 
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cd perhaps too much the fa^dious manaers of Mr Mafocr^ 
Gray, whofe genius he edimated with a degree of en* 
thuQafm anx>unting altnoH to idolatry, his charader 
was diRinguiikcd ^by philanthropy and the moft fervid 
friendfhips ; and he may be confidened as a man who 
nerits to be ranked with the ablefl fupporters of Uritlih 
liberty and Britiih morals. 

FasB MAi>ONRY, is a fulled which, after the co. 
pious detail givoi in the Encyclopedia of its lodges, and 
wardens, and grand matters, we fhould not have refu- 
med in this place, but to warn our countrymen againit 
the pernicious fuperftru^res which luive been railed 
by the French and Germans on the Ample fyftem of 
Sritiih mafonry. 

. Much falfehood is current refpedling the origin and 
antiquity of the maCbnic aflbciations. That the Dio. 
nyiiacs of Afia Minor were a fuciety of ^rchiteds and 
engineers, who had the exdufive privilege of. building 
temples, ftadia, and theatres, under the myfterious tu« 
telage of Bacchus, (eema to be unqueitionable. ^' We 
are alfo certain, that there was a iimilar trading aflocla* 
tion during the dark ages in Cluiftian Europe, which 
monopolized the building of great churches and calllea, 
and enjoyed many privileges under the patronage of the 
various fqyereigns. Circumdanpes (fays Dr Kobifoo), 
which it would be tedious to enumerate and difcufs, 
continued this afTociation longer in Britain than on the 
continent ;" but there is no good evidence, tha^ ante- 
rior to the year 1648, any 4nan fought admi£Qon into it, 
who was not either a builder by piofeiTioo, or at lead 
{killed in the fcience of architedlure. ^it that period, 
indeed, Mr Afhmole, the faaoous antiquary ({ee Ash> 
MOLE, Et^cycL ), was admitted into a lodge at Warriug- 
ton, together with his father-in-law Colonel Main war- 
ing ; and thefe are the iirfi diflin^ and imequivocal in- 
ftances that we have in Britain^ of men unconnected 
with the operative mafons being received into their my* 
fterious fraternity. The iecrecy, however, of the lodges, 
made them fit places for the meetings of the royaliils ; 
and accordingly many royaliils became free mafons. 
" Nay, >he ritual of the maU^'s degree feems to have 
been formed, or perhaps twilled irom its original inHi- 
tution, fo as to give an opportunity of founding the 
political principles of the candidate, and of the whole 
brethren prcfent. For it bears fo e?.fy an adaptation to 



when the reformers had betrayed the principles of the death of the king, to the *overturning.of the vene 



French democrates, he defcrted them^ and ranged him- 
felf under the banners of the fervants of the crown ; and 
for this GonduCl, which was certainly confiftent, he has 
ft}een plentifully traduced by our Jacobin journalifts as 
an alarmiJ]^, who not only deferted his old friends, but 
afcribed to them a certain degree of guilt and political 
depravity. 

The death of this great and good man, which hap- 
-pened in Apiil 1797, was occahoned neither by age 
nor by inveterate difeafe. As he was ilepping into his 
diariot, his foot (lipped, and his fhin grazed againft the 
ftep. This accident had taken place feveral days before 
he paid the proper attention to it $ and on April the 
3d a mortification enfued, which, in the fpace of forty- 
eight hours, put a period to his life. 

That he was a fcholar and a poet of high eminence 
is univerfally acknowledged ; and we are alTured, that 
his pofihumous works, when publiftied, will not detra6t 
from his living fame. In piivate life, though he afie^« 



rable conilitution of the Englifh government of three 
orders by a mean democracy, and its re-eflabliihment by 
the efforts of the loyaliils, that thi% would itart inio 
every peifon's mind during the ceremonial, and could 
hardly £ail to fhew, by the countenances and behaviour 
of the brethren, how they were affedled." 

This fuppofition receives mucli countenance from the 
well known fa6t, that ** Chailes 11. was made a mafon, 
and frequented the lodges. It is not unlikely, that be* 
fides the amufement of a vacant hour, which was al- 
ways agrreeable to him, he had pleafure in meeting with 
his loyal friends, and in the occupations of the lodge, 
which recalled to his mind their attachment acd lervices. 
His brother and fuccellbr James 11. was of a more feri- 
ous and manly call oi mind, and had little pleafure tu 
the frivolous ceremonies of mafonry. He did not fre- 
quent the lodges'. But, by this time, they were the 
reibrt of many perfons who were not of the profef&on, 
or members of the trading corporation. . This circum- 

flancct 
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9Ctfoof7, {hnee» in all probabiUty, produced the denominationa oath of fecrecy ; and being fornifhed with the figiM» he Malbni7i» 
' ■' olfree and accepted mafons. A pcrfon who has the pri- got admiiiion into a lodge» where he heard the fecret » ^ 
vilege of working at any incorporated trade, is faid to regaUiiy commanicated, with all the ordinary forma, 
be a freeman of that trade. Others were accepted as to an apprentice* ** (t would be afelefs, fays he» to de- 
brethrcn, and admitted to a kind 6f honorary freedom ; fcribe the oeremoniak and trials on fuch oecafioas ; for 

as is the cafe in many other trades and incorporations^ ifi the ftrit degrees, they are nothing more than the play 

withoat having (as far as we can learn for certain) a of children. The grand obje£l was the communication of 

legal title to earn a livelihood by the exercife of it/' the famous fecret, when the candidate was ordcied to 

It was not till feme years after this period that the approach nearer to the venerable. At that moment, 

lodges made open profeifion of the cidtivation of gene- the brethren, who had bee a armed witli f words for the 

ral benevolence, and that the grand ^im of the fraternity occation, drawing up io two hnes, held their f\/ordi 

"was to enforce the exercife of all the fo'cial virtues, elevated, leaning the points towards each other, and 

The eftablifhment of a fund for the relief of unfortu* formed wliat intnafonry is (railed xkvtarcb offiecL The 

nate brethren did- not take {^ace till the very end of tlie candidate paffed under this arch to a fort of altar eleva- 

laft century ; and we may prefume, that it was brought ted on two fteps, at the fart heft end of the lodge. The 

-about by the warm rccommendationB of fome benevolent mailer, fcated in an arm chair, or a fort of throne, fae« 

members, who would naturally enforce it by addreffes to hind this altar, pronounced a long difcourfe on the invj* 

their affembled brethren. Hence the probable origin of olability of the fecret which was to be imparted, and on 

thofe philanthropic difcourfes, which are occafionally the danger of breaking the oath which the candidate 

ddivercd in the lodges by one of the brethren as an was going to take. He pointed to the naked fwords, 

official taflc. . which were always ready to pierce tiK bread of the 

The boaf^ed philanthropy of mafons ferves, however, traitor ; and declared to htm that it was impoflible to 

another purpofe. The inquifitive are always prying efcape their vengeance. The candidate then fwore« 

and teazing, eager to difcover the fircrets of their neigh- '' that rather tlum betray the fecret, he confented xa 

boars ; and hence the brethren are induced to fay, that have his head cut off, hia heart and entrails toin out, 

. tiniverfal beneficence is the great aim of the order, for inA his afhcs caft before the winds.*^ Having taken 

it is the only point on which they are. at liberty to the oath, the mafter faid the following words to hiin& 

fpe^k. They forget, that univerfal beneficence and ^* My dear brother, the fecret of miSoivrf ^onftfts in 

philanthropy are inconfiftent with the exclufive and mo* thefe words, equality and brBERTY) all men are e^aJ 

nopolizing fpirit of an afTociation, which not only con- and fret ; all men are hreilirenV The mailer did not 

iines its benevolenc^ to its own members (like any other utter another fyllable, and every body embraced the new 

charitable afTociation), but hoards up in its bofom in- hratber equal and free. The lodge broke up, and we 

cflimable fecrets, whofe natural tendency, they fay, is gayly adjourned to a mafonic repaft.''. 
to form the heart to this generous and kind conda6t. In the Britifli lodges, the author admits, that no 

and infpire us with love to all mankind. The profane other interpretation is given to this famous fecret, than 

world cannot fee the beneficence of concealing frompu- that, as aU men are children of one common parent, 

blic view a principle or a motive which fo*powerfu]ly in< and creatures of the fame God, they are in duty bound 

duces a mafon to be good and kind. The brother fays, to love and help each other as brethren ; but he con* 

that publicity would rob it of its force ; and we mult tends, that in France it was differently interpreted ) 

take him at his word : and our curiofity is fo much the nnd he fupports his opinion by the following arguments: 
more excited, to learn what are the fecrets which have On the I2th of Auguit 1792, Louis XVI. was car* 

fo lingular a quality, for they muft be totally unlike ned a prifoner to the tower of the temple^ fo called be- 

the principles of fcience, which produce their efle6b caufe it formerly belonged to the knights templars* 

only when made public. On that day, the rebel aflembly decnred, that to the 

From this account of mafonry, it would appear to date of Hberty the date of equality (hould be added in 

have been at firfl a loyal affociation, and as ftch it was future in all public ads ; and the decree itfelf was da- 

<»rrted over from England to the continent ; for all the ted the fourth year oiUberty^ the firlt year and firilday 

mafons abroad profefs to have received their myfteries of equality . It was on that day, for the firil time, that 

from Great Britain. It was firft tranfported into France the fecret of free-mafonry was made public ; that fe- 

by the zealous adherents of King James, who, together cret fo dear to them, and which they preferved with all 

with their unfortunate mailer, took refuge in that coun- the folemnity of the moft inviolable oath. At the read* 

try ; and it was cultivated by the French in a manner ing of this famous decree, tlvey exclaimed, ** We have 

faited to the tafte and habits of that highly polifhed at length fucceedcd, and France is no other than an im« 

and frivolous people. To the three fimpk Britifh de- menfe lodge. The whole French people are free ma- . 

greea of apprentice ^fettenv-crafi^ and majlery they gradu* fans, and the whole univerfe will foon follow their ex<« 

ally added degrees innumerable, all decorated with ftars ample.'* 

and ribbons ; and into then* lodges they introduced the *^ I witne(I!»l (fays our author) this enthuliafm ; I 
impieties and feditious do^rines of Voltaire and the heard the converfations to which it gave rife ; I faw 
other philofophifts. Indeed, if the account which the mafons, till then the mod lefcrved, who freely and open- 
Abbe Barniel gives of mafonry be juft, it muft be ad- ly declared, * Yes, at length the grand objed of free- 
roitted, that even the fecrets of the mofl ancient lodges, mafonry is accompliihed, bc^ality and liberty ; all 
though in one (enfe harmlefs and juft, are fo expreffed, nan are equal amd Wotbers ; all uten are free, Tliat waa 
that they may be eadly twifted to very dangerous pur» the whole fubftance «f our dodrine, the objeft of our 
pofea. This author was advanced by a few friends to wUhes, tbe whole of our grand fecret .'" 
the degree of mafter, without being obh'ged to take the This is a very lerious charge agaioft the original fe- 
Stf^ri*. Vol. II..FjvtX Z cret 
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jy- crct of mafonry, an it was undcrftood in France ; and ality of mafone, looking upon this hiftory a9 00 more ? 

■^ though the author docs not bring it dlreftly againft the than a fable, and the ccreinonlea as paerilc, give them. ^ 
fame fecrct as underftood in Britain, he yet fccms to fclves very little trouble to fearch farther into thefe 
fay, that in a// lodges the following queftion is put to myfterics. 

the candidate before he is entrultcd with any fecret: — Thefe fports, however, afTurae a more fenous afped 
«< Brother, arc you difpofed to execute all the orders of when we arrive at the degree of eled {Elu ). This de- 
the grand-mafter, though you were to receive contrary gree is (iibdividcd into two parts; the firft has the re- 
orders from a king, an emperor, or any other fovereign 
whatever ?*' And as the brother is obliged to promile 
this unlimited obedience, it is eafy to conceive how much 
a traiterous confpiracy may be promoted by means of 
mafon lodges. The allegorical ftory which is told at the 
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conferring of the degree of matter, is capable of yaiions 
and even contrary interpretations ; for though in this 
country it was originally rendered fubfervient to the 
purpofes of the royalifts, in the occult lodges on the 
continent it has been made the vehicle of treafon and 

impiety. • r j 

When the degree of mafler-nnafon is to be conferred, 
the lodge is hung round with black. In the middle is 
a coffin covered with a pall, the brethren ftanding round 
h in attitudes denoting forrow and revenge. When the 
pew adept is admitted, the mafter relates to him the 
f>llowing hiftory or fable : 

«« Adoniram prcfided over the payment of the work- 
men who were building the temple by Solomon's or- 
ders. They were three thoufand worknien. That each 
one might receive his due, Adoniram divided them into 
three claflcs, apprentices, fellow crafts, and mailers. 
He cntrufted e?.ch dafs with a word, figna, and a gripe, 
by which they might be recognifed. Each clafs was 
to prcferve the grcateft fecrecy as to thefe figns and 
words. Three of the fcllow-crafts, wiihing to know 
the word, and by that means obtain the falary, of 
matter, hid themfelvcs in the temple, and each potted 
himfclf. at a different gate. At the ufual time when 
Adoniram came to ttiut the gates of the temple, the 



venging of Adoniram for its objefl, the other to recover 
the *u}ord^ or rather the facred dodrine which It ex- 
preffed, and which has been lott. 

In this degree of ele£l, all the brethren appear drefled 
in bhck, wearing a breatt- piece on the left tide, on 
which is embroidered a death's head, a bone, and a 
poignard, encircled by the motto of Conquer or Hie, The 
fame motto is embroidered on a ribband which they 
wear in faltier. Every thing breathes death and re- 
venge. The candidate is led into the lodge blindfolded* 
iwith bl(X)dy gloves on his hands An adept with a 
poignard in his hand threatens to run him through the 
heart for the crime with which he is accused. After va- 
rious frights, he obtains his life, on condition that he will 
revenge the father of mafonry in the death of his afFanin. 
He is fhewn to a dark cavern. He is to penetrate into 
it' ; and they call to him, Strike all that (hall oppofe 
you ; enter, defend yourfelf, and avenge our matter ; at 
that price you fhall receive the degree of elec!^. A 
poignard in his right hand, a lamp in his left, he pro- 
ceeds ; a phaatom oppofes his paiTage ; be hears the 
fame voice repeat. Strike, avenge Hira:n, there is his 
aflafiin. He ttiikes, and the blood Hows. — Strike off 
his head, the voice repeats ; and the head of the corpfe 
is lying at his feet. He feizes it by the hair ( a ), and 
triumphantly carries it back as a proof of his vi^ory ; 
ttiows it to each of the brethren, and is judged worthy 
of the new degree. 

Our author fays, that he has quettioned divers ma- 
fons whether this apprenticcfhip to ferocity and murder 



firft of the th'-ee met him, and demanded the 'word of had never given them the idea, that the head to be cut 



the maflers; Adoniram refv.fed to g\yt it, and received 
a violent blow with a ftick on his, head. He flies to 
another gate, is met, challenged, and treated in afimilar 
manner by the fecond : flying to the third door, he is 
killed by the ftllow-craft potted there, on his lefuling 
to betray the wori. His aflaflins buried him under a heap 
of rubbift), and marked the fpot with a branch of acacia. 
<* Adoniram's abfencc gave great uneaGncfs to Solo- 
mon and the matters. He is fought for every where : at 
length one of the matters difcovers the corpfe, and, la. 
king it by the finger, the finger parted from the hand ; 
he took it by the wrift, and it parted from the arm ; 
when the matter, in aftoniftiment, cried out, Mac Benac; 
which the craft interprets by *' the fiifh parts from the 

bones. ^* 

** Left Adoniram (hould have revealed the wordy the 
matters convened and agreed to change it, and to fub- 
ftitute the words ^'ac Benac; facred words, that frec- 
mafons dare not pronounce out of the lodges, and there 
each only pronounces one fyllable, leaving his neighbour 
to pronounce the other. 

The hittory finittied, the adept is infortned, that the 
©bje6\ of the degree he has jutt received is to recover 
the word loft by the death of Adoniram, and to rc- 
TCBge thia martyr of the mafonic fccrccy. The gener- 



off was that of kings ; but they all affirmed that fucb 
an idea had never occurred to them till the French re- 
volution had convinced them of the faA. At this in- 
deed we are not furprifed. The afikflin of Hiram is 
no where faid to have been a king; and why ttiould the 
young elc£l have fuppofed, that when ftabbing that af- 
iaftin, he was training to be a regicide ? The cere- 
mony, ho|irever, is certainly ferocious in the higheft de- 
gree, and obvioufly calculated to reconcile the mafona 
of the occult lodges to the practice of aHailination at the 
command of their fupcriors; and when it is remembered, 
that they are bound to pay obedience to thofe unfeen fu- 
periors even againtt their lawful fovereigns, the atrocities 
of the revohition would naturally make them interpret 
thiR ttiocking ceremony as it is interpreted by the Abbe. 
It was the fame with refpeit to the religions part of 
this degree, where the adept is at once pontiff and fa- 
crificer with the reft «>f the brethren. Vetted in the 
ornaments of the priefthood, they otFer bread and wine» 
according to the order of Melchifedec. The lecret ob- 
je£ioftlus ceremony is tare-ettabliOi religious cqua* 
lity, and to exhibit all men equally priefts and pontiffs, 
to recal the brethren to natural religion, and to per- 
fuade them that the religion of Moies and of Chritt had 
violated religiqiu equality and liberty by the diitindioH 



(a) The reader may cafily conceive that this corpfe is no rporc than amannikin containing bladders full of blood* 
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McfoRty of pricftf and laity. It was the revolation igain which 
opened the eyfs of many of the adepts, who then owned 
that they had been dupes to th!s impiety, as they had 
been to the regicide cfTay in the former part. 

Out author treats the fraternity of the occult lodges 
through the higher degrees of iScotch mafonry, thofc 
of the Roil crucians, and that of the knights Kadofch ; 
and Turns up his account in the following terms : 

** In the two firft degrees, that is to lay, in thofc of 
apprentice 9iT\A fellow-crafts the fid Ijfgins by throwing 
out Its equality and liberty. After that, it occupies 
the attention of its novice? with puerile games of frater- 
nity or mafonic repafts ; but it sdready trains its adepts 
to the profoundeft fecrecy by the moft frightful oaths. 

*• In that of mnfier^ it relates the allegorical hiftory 
of Adoniram, who is to be avenged ; and of the tvordf 
which is to be recovered. 

" In the degree of eUQ^ it trains the adepts to vcn- 
geance, without pointing out the perfon on whom it is 
to faU. It carries them back to the time of the pa- 
triarchs, when, according to them, men knew no reli- 
gion but that of nature, and when every bpdy was c- 
qually pried and pontiff. But it had not as yet declared 
that ail religion revealed (ince the time of the patriarchs 
was to be thrown adde. 

" Thia laft myftery is only developed in the Scotch 
degrees. There the brethren are declared free : The 
word fo long fought for is, Deifm ; it i^ the worfhip of 
Jehovah, fuch as was known to the philofophers of na- 
ture. The true mafon becomes the pontiff of Jeho- 
vah ; and fuch is the grand myftery by which he is ex- 
tricated from that daiknefs in which the prophane are 
involved. 

"In the degree Rofs Cruets^ he who wrefled the 
Koordj who dellroyed the worfhip of Jehovah, is Chrill 
himfelf, the author of Chriftianity ; and it Is on the Gof- 
pel and on the Son of Man that the adept is to avenge 
the brethren, the pontiffs of Jehovah. 

*^ At length, on his reception as Kadofch, he learnt 
that the a^affin of Adoniram is the king, who is to be 
killed to avenge the grand mailer Molay, and the order 
of the mafons fucccffors of the knights templars. The 
religion which is to be deflroyed to recover the word, 
or the true do^irine, is the religion of Chrift, founded 
on revelation. I'his word in its full extent is equality 
and liberty^ to be eilablifhcd by the total overthrow of 
the altar and the throne. 

** Such are the incipient degrees, the procefs, and 
the whole fyftem of mafonry ; it is thus that the fedl, 
by its gradual explanation of its twofold principle of 
equalily and liberty^ of its dilegory of the founder of 
mafonry to be avenged, of the word to be recovered, 
leading the adepts from fecret to fecret, at length ini- 
tiates them into the whole Jacobinical code of revolu- 
tion.*' 

If this account of mafonry be not greatly exagger- 
ated, what are we to think of (hofe men among our- 
felves, who^fince the publication of the Abbe Barrucl's 
book and X)r Robrfon's, have difplaycd a 2eal for the 
propagation of tfieir myiteries, by which they Teemed 
not to be formerly a6luated, and to which i!ie import 
ance of thcbufincfs that, by their own account, is 
tra-^faAed in the lodges, cannot, be thought to bear an 
adequate pioporcion ? It is not enough to fay that Bri- 
tish* mafonry is harnAefs, atid that the r^'t/rt/rVj' and //- 
£erty taught in our lodgu are the equality and liberty 
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taught in the bible. Without direAly queftionmg this Mafmrjr 
aiTcrtion, we only beg leave to put our countrymen ia ^ . 
remembrance, that French and German mafonry, as it ^*^'"*'* 
was derived from Britain, mufl have been originally as 
harmlefs as our own ; and to call their attention to the 
monilrous fuperilrudlures of impiety and rebellion which 
in thcfc countries have been raifed upon our foundation. 
Have there been po fymptoms of fedition and irrcligion 
among us, (ince the commencement of the French re- 
volution, that we (hould be fo confident that the equa- 
lity and liberty of our lodges will never degenerate into 
the equality and liberty of the French Jacobins ? This 
cannot be faid ; for it has been proved, that there are 
feveral occult lodges In Britain; and what fecunty have 
we, or what fecurity can we receive, that their nun.tcr 
will not incrcafe ? The legiflature indeed has lately laid 
fomc falutary reflrainta on the meetings of mafons ; but 
fuch is the nature of thcfe meetings, that nothing can ef- 
feftually fecurc us againfl the introduAion of the higher 
myilerics, but the volur.tary (hutting up for a time* of 
all lodges. This has been done by the honeil mafons 
in Germany ; and why may it not be done by the ma- 
fons in Britain ? The fund for the relief of poor brith- 
fcn may furely be managed without fecrecy ; the (igns 
and gripe may be communicated without the word, or 
exa6ting a promife of implicit obedience 5 and the relin- 
quifhing of the joys of a focial hour would be no great 
facrifice to the peace of a country. 

But is Britifh mafonry really fo harmlefs as the 
younger mafons wi(h us to believe ? The writer of thcfc 
reflexions wtis -never initiated in its myfleries, and 
therefore cannot, from' his own knowledge, fay what is 
their tendency ; but he has no hefitation to affirm, be- 
caufe he believes himfelf able to demonflratc, that it is 
grofsly immoral to promife implicit obedience to un- 
known fuperiors, or to fwear that one will keep invio- 
late a fecret, to the nature of which he is an abfolute 
ftrangcr. He hopes, indeed, and is inclined to believe, 
that, in the decent lodges of Britain, the candidate is 
affuredi before he is required to take the oath, that the 
fecret to be communicated, and the obedience which he 
is to pay, militate in no refpeft again ft the civil govern- 
ment or the religion of his country ; but f^ill if the fe- 
crct contain information of value, it is, in his opinion, 
finful to keep it a fecret ; and he cannot conceive upon 
what principle a native of Eritain can promife unlimit- 
ed obedience to any human being. The myfteries of. 
mafonry roufl relate to fomething which is either im«t 
portant and laadable ; frivolous, tho'jgh innocent ; or 
dangerous and immoral. To confine to a fed any in- 
formation which is laudable and important, is furely 
not to atl the part of genuine phiUnthropifls ; to ad- 
minlfler the moil tremendous oaths in the midft of fri- 
volous amufcments» is to violate cne of the mofl facred 
precepts of our holy religion ; ?.nd, as no man will pre- 
tend to vindicate dangerous and immoral myfteries, ma- 
fonry appeals, in every point in which it can be placed, 
an affociatiou which no good Chriiliau will >think him- 
ftlf at liberty to encourage. 

MASUAII (See M.^ssuAH, Encycl) is in latitude 
'S" 35' S' north, and in longitude 39'- 36' 30 ' e^.ft of 
Greenwich. On th^ izd of September 1 769 Mr Bruce 
found the variation of the needle at Mafuah to be 12^ 
4S w-il. ... 

MA r.MAI, or Matjitmai, is the largeft of the Ku- 
rile iflands ; and if it be not independent, is tributary 

Z 2 to 
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M^ro'S^t to Japtt* The capital tovn df the ftme name, Mat- is^ geacralj bcUeved to be a new art. He did B«t col< Meuv 

. ^*y<^^- . inai, IS iituated on the fea-fliore, on the fouth-weft fide, left dephlogi&icated air ia vcflels, andtranafer it from Mn&it» 
It was bailt aad ia inhabited by the Japaneiiie. it ia a on<; jar to another, but he proved iia exiftence by fiad* 
fortified place, fumifhed wich artillery, and defended by ing lubftancoi that would burn io^vacuo, and in water 
a numerous garrifon. The iiland of Matmai is the place when mixed vitb nctrt 4 and after animals had breath- 
of exile for perfons of diftindion at Japan : it is fepa- cd aad died in veflela filled with afemofpheric air, or af- 
rated from that empire by only a narrow channel, but ter fire had been extingoi^d in them, there was a re« 
which is confidered as dangerous, becaofe the capes, fiduum which was the part of the air unfit for rcfpira- 
which projed on both fides, render the navigation dif- tion, and £»r fuppoiting fire ; and he further fhewcd, 
6 cult. The people are (aid to be fenfible to friend^ that nitrous acid cannot be formed, but by ezpofing the 
(hip, hofpitable, generous, and humane. fubftances that gcnetaic it to the atmofphere. Mayow 

MAYORGA (Martin de)« See Dfxn M^unin^ &e. was undoubtedly no cooMnon man» efpecially fiitce, if 
in this Suppl. the above dates are right, be waa only 34 at the time 

MAYOW (John), whofe difcoveties in chemiftry of hia death. But he was not lb unknown as Dr ikd- 
havc aftonifiicd the fcientific part of the public, defeend- does fuppofed ; ioi fince the repetition of the fame dtf* 
ed, fays Wood, from a genteel family living at Bree in covcry by Pridlley and Scbeelc, reference has fre<}uent- 
the county of CornmjoiL His father was probably & ly been made by chcmiflu to Mayow as the. original ia» 
younger (on, bred to bufineCs ; for oar author was born ventor ) thus allowing to him a fpccies of merit, to 
in Fleet-ftreet, London, in the parish of St Donfian*a in which he has perhaps but a doubtful dains, and which,, 
tlie WelL At what fchool he received the rudiments of if (hat claim be weU (bunded, muft ceruinly be fliarcd 
bis education, a circumftance which the biographen o£ between him and Dr Hooke. See HoaiUE in this* 
men eminent in the republic of letters ftiould never omit, SufplemetU, 

we have not been able to learn ; but 00 the 27th c^ M£ AK, in general. See EncjcL 
September 1661, when he had jfuft completed hia i6lh ArUhmettoai AUaHj ia hatf the fum of the cxtztmes. 
year, he was admitted a fcholar of Wadhara college, Ox- So 4 is an arithmetical mean between, a and 6, or be» 
ford. Some time afterwards, on the recommendation tween 3 aad $, or between 1 aad 7 \ alfo an arichmett- 

of Henry Coventry, E£q; one of the kcrctaries ol ftate, - « , ^ a 1 • ^ + ^ t ■ > r 

he was chofen probationer fallow of Afl-foula coHcge. ^ "^ ^^'^ ^ *"^ ^ " "T"' oria + ih. 
Aa Wood informs us that he liad here a Lcgdi's phct, Gtomeirual Mtxtiy convmHOy caOed a mean piopor* 
an exprefSon by which we undcrHand a law- Wk>w(bfp, tional, ia the fquate root of the prodaa of the two ea- 
it is not wonderful that he took his degrees in the civi tirmes ; fo that, to find a meaa proportional between 
law, though phyfic and the phyfical fciences were the two ^-iven catremes^ nwltiply thefe together, and «. 
favourite objeas of his fludy^ He was indeed an- ami-* trad the fquare root of the produd. Thus, a mean pro- 
aent phyfician. praaifing b9th in London and in Bath, ^iomd between 1 and 9, is V^Tx? = v^ o = 3 : » 
but m the latter city chiefly m the fummer months, tili '^ , , T / -, , ; ^ ,r 

the year 1679, when he died, fame time during the «^^*° *>«^^«° » "^ 44 « ^2jl4i= \^9 = 3 a^f«V 
month of September, in the houlc of an apothecary in the mean between 4 and 6 isjy'4 X 6 = v' 24; and the 
York'fb-eet, Covent Garden, aad waa buried in the mean between a and b ia Vmb* 
church of that pariih. He had been married^ iaya Wood^ HarmouUal MuAtu See Harmonkal PxapottThoift. 
a little before his death, not altogether to hia content ; ilneycl. 

and indeed he muft have been very difcootecbed« if he Mrak and Extreme ProfntrtUa^ or Extreme and Mean 
chofe to die in the houfe of a friend rather than in hi* ProfortwUf i% when a line or any quantity is lb divided 
own. He publiihed, ** Tra£katiia quioque medico pby* that the Icfs pait ia to the greater, as the greater is to 
fici, T. De falnitro ; 2. De refpiiatione; 3. De re4>ira<> tAic whole. 

tione fc^tus in utero et ovo ; 4. De motu mufculari et Mrjs Anmaaly of a Planet^ ia an angle which is al- 
fpiritibus animalibus ; 5. De Rachitide.^ Thefe were ways pcoportiouid to the time of the planet's motion 
publifhed together in 8vo at Oxford, in 1674; but from the aphelion or perihelion, or proportional to ihe 
there is an edition of two of them, ** De reipiratione,*' area defcnbed by the radius vedor ; that is, as the 
and **' De Rachitide," pubHfhed together at Leyden in whole per iodic time in one revolution of the planet, ia 
1671. to the time paft the aphelion or penhelioo, £0 is 360"^ 

The fame of this author has been lately revived and to the mean anomaly. See Anamolv, EncycL 
extended by Dr Beddoes, who publifhed, in 1790, Mean Conjuaciian qt Opfofitiont is when the mean 
** Chemical EKpenmcnts and Opinions, extraaed from place of the fun ia in coojunaion, or oppofition, witb 
a work puhlilhed in the bil century,'' 6vo; in which he the mean place of the moon in the eeh'ptic. 
gives to Mayow the higheft credit as a chemift, and Ms an Dlftance of a Planet from the Sun^ is an anth« 
afcribes to him fome of the greateft modem difcoveriea metical mean betwean the planet's greateft and kaft di« 
refpeaing air, giving many extraas from the three firft (lances. 

of hia treatifes. His chief difcovery was, that oxygen ' Mean Motion^ is that by which a planet is fuppofed 
gas, to which he gave the name oijire air^ exifts k the to move equably in its orbit \ and it is always propor- 
nitrous acid, and in the atmofphere ; which he proved tional to the time. 

by fuch decifive experiments, aa to render it impoilible Mban Timet or E^uaJ Timet ia that which is mea« 
to explain how BoyJe and Hales could avoid availing fured by aa equable motion, as a dock ; as diftinguifii- 
themfelves, in their refearches into air, of fo capital a ed from apparent time, arifing from the unequal motion 
difcovery. Mayow alfo relates his manner of paifing of the, canh or (un. 

aeriform fluids uader water, from, veilel to veffel, which UNiTsajNiL or PanrBTVAL MEASURE, ta a kind 

of 
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MiilMnkf.or nesfure ondterabk by time or place, to which the we ere ignorant of the law of its adion) an ajinkyt an Mcc hanicr 

meafures of dillci«nt aget and nations might be re- eUGlve attiaaion. And we have obfcrvcd many fuch 

dttced, and by which they may be compared and efti- eleftions, and haw been able to chfs them, and to tcU 

ntated. Such a meafure would be very ufeful if it could on what occafions they will or will not be exerted ; and 

be attained ; fincc, being ufcd at all times, and in all this fcrap of th« complete theory becomes a moft valu* 

places, a great deal of confufion and error would be able acquiiition, and the clailification of thofc fcraps a 

avoided. ™o^ cuiious, and extenfive, and important fcience. The 

Tt has been attenvpted, at difFcrent ttmes and in diffe- chemical philofopber has alfo the pleafurc of feeing gra- 

rent cotuitries, more efpeciaUy by Vhe French, who, dual apptoaches made by ingenious men to the com- 

fince the commencement of their revolutionary govern- plcte mechanical explanation of thcfe onfeeii motions 

ment, hive laboured hard to obtrude their innovations and their caufes^ of which he has arranged the ultimate 

tn arts and fcieoce, as wt41 as in politics, upon all na- refuhs. 

tioris. Propofals, however, have been made by foberer 'i'he ordinary chemift, however, and even many moft 

men for a ftandard both of weights and of meafures for acute and penetrating cnquircre, do not think of all 

alt nations ; and fome of the moft rational of thefe ftaU thefe motions. Familiarly converfant with the refults, 

be noticed under the word Weights m this Sufple- they confider them as principles, and as tt^pics to rea- 

ment» foo from. They think a chemical phenomenon fuJfi** 

MECHANICS.— -Our readers will recolleft that ciently explained, when they have oointed out the tffi- 
m the article Physics, Encyci vre propofed to diflin- nity under which it is arranged. Thus they afcribe the* 
goi(h by the term Mechannai Phllofophy that part of proptgation of heat to ihe expanfive nature of fire, and 
natural fcienee which treats of the local motions of bo- imagine that tbey conceive clearly how the tffe£\ is 
dies, and the caufes of ihofe phenomena. And, akliongh produced, lint if a mathematical philofopber (hould 
' ^ the changes which we obferve in material nature are fey, ♦* What is this which you call an expanfive fluid I 
accompanied by local motion, and, when completely ex- Explain to me diftin6tly, in what manner this properly 
plained, are the effefis (perhaps very remote) of thofe which you call expanfivenefi} operates in producing the 
powers of matter which we «il moving foreti^ and of propagation of heat." — We imagine that tlie chemifl 
thofe alone, yet, in many cafes, this local motion is not would iind himfelf put to a ftand. He will then, perhaps 
oblerved, and we only perceive certain ultimate refults for the firft time, try to form a di(lin& conception of 
of thofe changes of place. This is the cafe (for ex> an expanlive fluid, and its manner of operation* He will 
ample) in the folution of a grain of filver in a phial of naturaHy think of air, and %vt& reile^ on the manner in 
aquafortis. In the beginning of the experiment, the which air a^nally expands or occupies- more room ; 
particles of filver are contained in a fmall fpace at the and he wiH thus contemplate local motion and mechani* 
bottom of the phial ; but they ate finally raifed from eal preflure. He wiH find, too late, that this gives him 
the bottom, and uniformly diffeminated over the whole no affiliance ; becaufe the phenomena which he has- 
Huid. If we fix our attention fleadily on one particle, been accuflomed to explain by the expanfivenefs of fluida- 
and trace it in its whole progrefs, we contemplate no- have no refemUance whatever to what we fee reftilt 
thing bnt a particle of matter afted on by moving for- from the a^al expanfion of air. Experience has made 
ces, and yielding to their e6tion. Could we i^ate, for him acquainted with many effete which the air produ- 
every f:tuetion of the particle, the diredion and inten- ces during its espanfton ; but they are of a totally dif- 
fity <A the moving force by which it is impelled, we ferent kind from thofe whieh he thought that he had' 
could conibrudt a figure, or aformtilk, which Would tell fufficiently explained by the expanfivenefs of fire. The 
«s the precife dtre£Hon arid velocity with which it only relbmbhince he obferves is, that the air and the 
changes its place, and wc could delineate its path, and heat, which were formerly perceived only in a fmall 
tell the time when it wiR arrive at that part of the veflel ^aee, now appear in a much larger fpace. The ma» 
where it finally refls in pcrfe^ equihbrium. Newton thematician now defires him to tell in what manner 
having done all this in the cafe of hodttsafled on by the he conceives this expanfivenefs, or this a6^ual expanfion 
nnovine force caHed gravity, lias gpven ub a contplete fy- of air Or gas. Tlie chemifl is then obliged to confider 
Hem of mechanical afttonomy. The philofopber who ihall the air or gas as confi fling of atoms or particles, which 
be as fortunate in afcertaining the paths and motions of mufk be kept in their prefent fituation. by an external 
the particles of filver, till the end of this experiment, force^ the moil familiar of all to.his imagination, name- 
will ellabKfh a fyftem of the mechanical fohition of fil* ly, prefiure ; and all preflures are equally fit. Prcffure 
ver in aquafortis $ and the theorems and formula? which is a moving force, and can only be oppofed to fuch an- 
chara6bertfe this particular moving force, or this modi- other moving force ; therefore expanfivenefs fuppofes, 
fication of force, f^ating the laws of variation by a that the particles are uAder the influence of fomething. 
change of diflance, will be the complete theory of this which would feparate them from each other, if it were 
chemical hBi. It is this modification of moving force not oppofed by fomcthing /^i^^(^ of the fame kind. It 
which is ufiially (but mofl vaguely) called the chemical cannot be oppofed by greennefs, nor by loudnefs, nor 
etffimty^ or the eleSive attraSion of Jiiv^r and aqua- by fear, bat only by what is competent to the produc- 
fvrtit. . tion of motion ; and it may be oppofed by any fuch 

But, alas! we are, as yet. far from having attained natural power ; therefore by gravity, or by magnettfm, 

this perMiion of chemical knowledge. AB that we or ele^bicity, or corpufeular attra^on, or by an elec- 

have yet difcovered is, that the potting the bit of filver tive attraction. The chemifl, being thtu led to the 

into the fpirit of fait will not give occafion to' the exer- contemplation of the phenomenon in its moft fimple- 

tion of this moving force ; and we exprefs this obferva- flate, can now judge with fome diflinflnefs, what is the 

tioD^ by caHing that unkxiown force (.unknown, becaufe nature of Aoic powers with which espanfirenefs caa 

bc^ 
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«v:}uDi:9.1>e-brnug!it to co-operate or combine. And only now have treated the fubjefl fyfteinaticallyt have obfenredf Meda&la 

will he be able to fpeculate on the means for explaining that all machines derive their efficacy from a few fimpic 

the propagation of heat; and he will perceive, that the forms and difpofitions, which may be given to that 

general laws of motion, and of the aAion of moving piece of matter called the /oo/, 'o^>«*«». or machine^ 

forces (doftrinea which we comprehended under the which is interpofed between the workman or natnral a - 

title of Dynamics, Suppl.)^ mull be reforted t9 for a gent, and the ta/k to be performed, which, is alw&ys 

complete explanation ff all chemical phenomena. The U^mething to be moved, in oppofition to rcfiftjog prtf- 

fame may be faid of the phenomena perceived in the fures To thofe fimplc forms ihey have given the name 

growth of vegetables and animsris. All of them lead of mechanical fowciu, iimple powers, (imple nta- 

us ultimately to the contemplation of an atom, which chines. 

18 charafterifed by being fufceptible of local motion, The machine is interpoftd for various reafons. 
and requires for this purpcfe the agency of what we i. In order to enable a natural power, having a cer- 
eal! a moving force. tain determinate intenfity, which cannot be increafed. 
We would diftinguifh this particular object of .our to balance or overcome another natural pdwer, a^ing 
CONTEMPLATION (coufifting of two conftitucnt parts, with a greater intcnfity. For this purpofe, a piec^ of 
the atom and the force, related, in fact, to each other fohd matter is interpofed, -connc^led. in fuch a manner 
by conftant conjunction) by the term mechanism. We with firm fupports, that the preflure exerted on the im- 
conceive it to be the charaderiflic of what we call mat- pelled point by 'the power occafions the excitement of 
TER ; and we would confider it as the moil fimple me* a preflure at 'the working point, which is equal or fu- 
CHANICAL PHENOMENON. We are- difpoTed to think, pcrior to the refiilance, arifing from the work, to the 
that this moving force \» as fimple and uniform as the motion of that point. Thus, if a rod three feet loog 
atom to which it is related ; and we would afcribe the be fupported at one foot from the end to which the re- 
inconceivable diverfity of the moving forces which we (iftance of two pounds is applied, and if a preiTure of 
fee around us to combinations of this univerfal force ex* one pound bevapplied to the other end of the rod, per- 
erted by many atoms at once ; and therefore modified pendicular to its length, the cohefive forces which con- 
by this combination, in the very fame manner as we ne6t the particles of the rod will all be excited, in cer- 
frequently fee thofe feemingly different moving forces tain proportions, .according to their fituation, and the 
combine their influence on a fenfible mai's of tangible fupported point will be .made to prcfs on its fupport as 
matter, giving it a fenfible local motion. Having lorov much as three pound-i would prefs on it ; and a preflure 
ed fuch notions, we would fay that we do not conceive in the oppofile dire£llon will be excited at the working 
either the atom or the force as being matter, but the point, equal to the pi-eflure of two pounds. The re- 
two thus related. And we would then fpy, that what- liftance will therefore be balanced, imd it will be over- 
ever obje6t of contemplation does not ultimately lead come by increafing the natural power adting on the 
us to this complex notion is immaterial; meaning by long divifion of the rod. .This is called a lever. 
the epithet nothing more than the negation of this par- Toothed wheels and pinions are a perpetual fucceifion 
ticular charaAer of the obje£k. It is equivalent to fay- of levers in one machine or mechanical power, 
ing, that, the phenomenon does not lead the mind to 2. The natural power may a6t with a certain veloci- 
the coniidetation of an atom^ ?.£tuated by a moving ty which cannot be changed, and the work requires to 
force ; that is, moved, or prevented from moving, by be performed with a greater velocity. A machine is 
an oppofite prefTure or force. interpofed, moveable round a fixed fupport, and the 

Such Id the extenfion which the difcoveries of 'laft didances of the impelled and woiking points are taken 

century have enabled us to give to the ufe of the tenn in the proportion of the two velocities. Then are we 

tnechanifm, mechanical ad ion, mechanical caufe, &c. certain, that when the power ads with its natural ve- 

The Greeks, from whom we have borrov/ed the locity, the working point is moving with the velocity 

term, gave it a mrtch more limited meaning ; confining we defire. 

it to thofe motions which are produced by the inter- 3. The power may ad only in one unchangeable di- 

vention of machines. ^ Even many of the naturallRs of redion, and the refinance mud be overcome in another 

the prefent day limit the term to thofe motions which diredion. As when a quantity of coals muft be brought 

are the immediate confequences of impulfe, and which from the bottom of a pit, and we have no power at 

are cafes of fenfible motion. Thus the chenilil fays, command but the weight of a ijuantity of water. We 

that orinters ink is. a mechanical fluid, but that ink for let the water pull d^iwn one end of a lever, either im- 

writing is a chemical ilukl. We make no objedion to mediately or by a rope, and we ha^g the coals on the 

the diSmdion,. becaufe ohcmillry is really a vaft body othei end, while the middle poiut ia firrr.ly fupported. 

.of real and important fcience, although we have, as yet, This lever may be nmde perpetual, by lapping the ropes 

been able to cLfs only very complicated phcoumtna, round a cylinder which turns round an axis firmly fup- 

and arc far from the knowledge of its elements. i his ported. Lhis i^ a rixtD pullly. We can fet unequal 

.diftindion made by the chtmilU is very clear, and vtry powcis in oppohtion, by lapping each rope round a 

proper to be kept in view ; but ue (hould be at u V>\% difrercnt cylinder, having the lame axis. This i>a wind- 

,for a term to exptcfs the analogy which is perctivabic las> or gin. AlUlufe forms derive their energy from 

between thtfe fenfible motions and the hidden motions 'the lever virtually contained In them. 

which obtain even in th^ chemical phenomena, unlets Any of thtfe three purpofcsi mgy be gained by tlic 

.we give mechanifm a ftill greater extenfion than the cf- inter polkion of ?. foltd body in another way. Inftead 

^feds of percufllon or impullion. of being fupported in one poii.t, round which It is move* 

Mechanics, in the ancient fcnfc of the- word, confidcrs able, it may be lupporttd by a folid path, along which 

^rly the energy olor^cna^ machiues. The authors who it is impelled, and by its fhape it thrufts the. rtfifling 

body 
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Mfc>>ati:c'. body ont of its way. This is the cafe with the weogc 
^— V ■ when it is employed to force up a fwagging joift, or prefs 
things ftrongly together. If this wedge be lapped or 
formed rourd ?.n axis, it becomes a screw or a spiral 
WIPER. This is alf'j the operation of the balance wheel 
of a horizontal or cylinder watch, l^he oblique face 
of the tooth is a wedge, which thrufts the edge of the 
cylinder out of its way. The pallet of a clock or watch 
is al:o a wedge, efted on in the oppofite diredion. 

Thefe are the different forms in which a folid body 
is interpofed as a mechanic power. AU are reducible to 
the lever and the wedge. 

But thtrc arc other mechanic power* beHdes thofc 
now mentioned. The carmen have a way of lowering 
a caflc of liqiior into a cellar, by pafiing a rope under 
it, making the end faft to forae ftake clofe to the 
ground, and bringing the other end of the rope round 
the cafli, and thus letting it flip down in the bight of 
the rope. In this procefs they feel but half of its weight, 
the other half being fupported by the end of the rope 
that is Ai(^ened to the flake. This is called a ^AR- 
BUCKLE by the feamen. A hanging pulley is quite the 
fame with this move arllefs method. The weight 
hangs by the axis of the pulley, and each half of the 
banging rppe carries half of the weight, and the perfon 
who pulls one of them upwards a6l8 only againfl half 
of the weight, the other being carried by the hook to 
which the (tanding rope is failened. This mechanical 
power does not (as is commonly imagined) derive its 
efficacy from the pulley's turning round an axis. If it 
were made faft, or if the tackle rope merely pafTed 
through a loop of the rope which carries the weight, 
it would ftill require only half of the weight adding on 
the running rope to b^ance it. The ufe of the. motion 
ronnd an axis is merely to avoid a very great friction. 
When the two hanging parts of the rope are not paral- 
lel, but inclined in any angle, the force neceffary f Jr ba- 
lancing the weight is to the wtight as the iide is to the 
diagonal of the parallelogram formed by the dire^lions 
of the three ropes. Varignon calls this the funicular 
MACHINE or power. Our failors call it the swi gg. 

We may employ the quaqua verfum preflure of fluidi- 
ty with great efFed as a mechanic powtgp. Thus, in the 
hydroftatic bellows defcribcd by Gravcfande, § 145 '♦ 
and by Dcfnguillier?, the weight of a few ounces of 
water is made to raife feveral hundred pounds. In like 
manner, Dr Wallis ot Oxford, by blowing with a pipe 
into a bladder, raifed 64 pounds lying on it. Otf^ Gue- 
ricke of Magdeburgh made a child balance, and even 
overcome, the pull exeitcd by the emperor's fix coach 
horfes, by merely fucking the air from below a pifton. 
Mr Bramah, ironmonger in Piccadilly,. London, has 
lately obtained a patent for a machine a6iing on this 
^ Vc Ma- principle as a pre&*. A pifton of one-fourth of an inch 
€»iNeRT in diameter, forces water into a cylinder of i 2 inches 
diameter, and by thio intervention raiii's the pifton of 
the cylinder. A boy,. a^.^i;ig with the fourth part of 
his llrength on the fmall pi lion by means of a lever, 
raifes 42 tons, or 94,0^0 libs, prcffing on the great pi- 
fton. it is very furpriiing, that this application of the 
quaqua verfum prefFure of fluids has been' overlooked for 
more than a century, although the principle has been 
inculcated and lectured on by every itinerant teacher, 
and ill aft rated by the above mentioned experiments of 
Gicaveiande and Wallis ; naj, it has been exprefkly 
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taught as a mechaiiic power of great efficacy by the Medical 
Profeffor of Natural Philofoohy at Edinburgh every Medici,, 
feffion of the college for thefe twenty years paft, but 
he never thought of putting it in pra£iice. .It forms a 
moft compendious machine of prodigious power, and is 
fnfceptible of the greateft ftrength. If the fame mul- 
tiplication of powcr^ be attempted by toothed wheels, 
pinions, and racks, it is fcarccly poffible to gi%'e ftrength 
enough to the teeth of the racks, and the machine be- 
comes very cumberfome .and of great ex pence. But 
Mr Branmh's machine may be made abundantly ftrong 
in very fmall compaTs. It only requites very accurate 
execution We give it all praife ; but Mr Bramah i§ 
miftaken when he publifties it as the invention or difco- 
very of a new mechanic power : for it has been fami- 
liar to eveiy ftudent of mechanics and hydroftatics ever 
fince Boyle's 6rft publication of his hydroftatic para- 
doxes. 

MEDICAL JuRTSPRUDENce. Sec Midicina Fo^ 
renfti ill this Suppl, 

MEDICI, is the name of an illuftrious family in Flo- 
rence, whjch contributed more than perhaps any other 
family whatever to the revival of letters in Europe. To 
trace this family from its origin, or even to give bio- 
graphical (ketches of all the great men whom ic produ- 
ced, would occupy by far too great a part of our work; 
for, during fome centuries, almoft every individual of 
the houfe of Medici was diftinguiihed among his con- 
temporaries. That houfe, after having rendered itfelf 
memorable in the annaU of Florence, for oppofing the 
encroachments of the nobles on the liberties of the 
people, had loft much of its influence under the arifto- 
cratic government of the Albizi, when it was raifed to 
a rank fuperior to what it had ever held, by 

Giovanni He Mrdici^ who was bom in the year 1360, 
This roan determined to reftore his family to fplendour ; 
but, confcious of his critical fituation, furrounded as 
he was by powerful rivals and enemies, he afi<QAed ra- 
ther a fecurc privacy than a dangerous popularity. E- 
ven when raifed to the ofilce of gonfalonier, or gcnera- 
liffimo of the republic, he carefully avoided any deli re 
of partaking in the magiftracy, and feeoKd to be entirely 
engioffed by merchandize, which he extended from the 
Eaft throughout Europe. This condu^, as on one 
hand it threw his enemies off their ^uard, on the other, 
enabled him to acquire an immcnfe fortune, of which he 
made a proper difpofition amongft all ranks of people. 

Many, even of the ruling party, either gained by his 
liberality i or pleafed with his aiiiiable and retired con- 
duft, propolcd to the feigniory to admit him into the 
magjftracy ; and though the propofal met with great 
oppofltion, it was carried in the affirmative. ^ . 

It was by raihly declaring for the plebeians againfl 
the nobles that an anccftor of Giovanni's had loft to 
his family their rank in the ftatc. Giovanni, rcfolving 
not to fplit on the fame rock, continued to affcA priva- 
cy and retirement, accepting any office in the ftate with 
the utmoft appearance of relu<^\ance, and never attend- 
ing at the Palaz'zo, unlefs particularly fent for by the 
ftigiiiory. Rifmg by thefe means in the efleem of the 
people, his enemies became, of courfe, unpopular ; and 
hiving obtained a decided fuperiority over his oppo- 
nents, he now ventured to procure, that thofe taxes 
which the nobles had exa^ed with the utmoft feverity 
and partiality from the people alone, fhould be levied 

upoiL. 
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%*e6i<w tfpott the tfW firft orders^ in common with the plebci- power which he poffeffcd, than fts inftnnnentl to \>c Me«!id. 

ams ; and thtt a law fhould be ordained, by which per- employed in exteoding it to the ruin and fubjugation of 

fonal property might be taxed. the date. An Intachange of reciprocal good offices 

ITie nobles feeing, with the deepeft concern, their was the only tie by which the Florentines and the Me- 

Confequence fo fenfibly wounded, and their power fo <iici were bound ; and pethaps the long continuance of 

iniich diminiflied, held fcvcral confultations in private this conneflion may be attnbutcd to the very circum- 

how they might effeft his ruin ; but their want of una- ftanee of its being in the power of cither of the parties 

nimity prevented any thing deciiive from being carried at any time to have diflblved it. 

into execution. The people, planned for the fafety of But the prudence and moderation of Cofmo could 

their leader and patron, offered him the fovtrcignty, IJOI rcprefs the ambitious defigns of thofe rival ^milies, 

"which his relations and friends urged him to accept ; who wifhed to poffefs or to fhare his authority. In the 

but this his prudence forbad him to take, as with the year 143$* Rinaldo de Albizi, at the head of a power- 

title of lord he would have g^ned alfo that of tyrant, nil party^ -cafried the appointment of the magiflracy. 
Thus, by his fmgular prudence, he died poflefled of all ***-»--' -'—- -- <r_ 1 . •.• ^ . . . ^ . . 

the power of the (late, \Wth the affeAation of being the 
moil diHnterelled citizen in the commonwealth. His 
death happened in the year 1428. 

Giovanni was graceful in his perfon, and his afFabifi- 
ty to all eftahlifhed his chamber fbr moderation. His 
cxtcnfive knowledge and pleafantry made his company 



At that tfme Cofmo htd withdrawn to his feat in the 
coimtry, to avoid the dillurbances which he faw Kkely 
to enfue ; but at the requett of his friends he returned 
to Horence, where he was ted to expe€l ftich a union 
of parties, as might at Icaft prefervc the peace of the 
city. No fooner did he make his appearance in the pa- 
lace, where his prefcnce had been requefted, on pre- 



««>gerly fought. As all his adions were placid and fe- tence of his being intended to fhare in the admimftra 



rene, he was not in want of that trumpet of fedition, 
popu^r declamation, which he never attempted. Much 
to his honour, his elevation was ttot procured even by 
the bpnifhment of a 6ngle individual ; a circumflance 
until then tm known in Florence, where every new ad- 
min iftrtttion was maiked with the ruin of fiimilies, and 
by fcaffolds ftained with Wood. 

•« The maxims {fays Mr ReCeoe) which, tmifbrmly 
pnrfued, raifed -the houfe oF Medici to the fplendour 



tion of the republic, than he was feized upon by his ad- 
verlarie^, and committed to prifon. 

The confpiratore were divided in their opinions as to 
the difpofal of their prifoncr. Moft of them inditied 
to follow the advice of Peruzzi, who recommended ta- 
king him off by poifon. Cofmo, confined in the Al- 
berzettino, a room in one of the turrets of the Palazzo, 
could hear this dreadful confultation, which was deter- 
mining, not in what manner he (hould be tried, but 'm 



which it afterwards er^oyed, are to be found in the "what manner he (hould be put to death ; and finding 
charge given by this venerable old man, on his death- that he was to die by an infufion of poifon fecretly ad- 
bed, to his two fons Cofmo and Lorenzo. < I feel fniniftered to hhn, a fmall portion of bread was the only 
(faid he) that I have lived the time prefcrtbcd oie. I food which he thought proper to uke. 
die Content, leaving you, my Ibns, in affluence and in Cofmo lived in this manner fiaur days ; and, fhut up 
health and in fuch a ftation, that, whilft you follow my from all his kindred and friends, he fuon expeded to 
example, yon may live in your native place honoured be numbered with the dead ; but here, as it fometimes 



and refpeded. Nothing affords me more pleafure than 
the reflection, that my condu6t has given ofience to no 
but that, on the contrary, I have endeavoured to 



one 



ferve all perfons to the beft of my abilities. I advife 



happens, he found relief where Icaft expe£ted, from the 
man who had been engaged to take him off. Malavol- 
ta, the keeper of the prifon, either from compundion, 
difTatisfa^iion, or the youth and misfortunes of the tl- 



you to do the fame With refpeft to the honours of luftrious fufferer, relented ; and inftead of purfuing any 

the ftatc, if you would live with fecurity, accept only criminal intentions againll the life of Cofmo, after up- 

fttch as are bcttowed on you by the laws, and the fa- braiding him with entertaining fo unworthy an opinion 

vour of your fellow- citizens ; for it is the excrdfe of of him, declared that his fears were entirely groundlefs. 

that power which is obtained by violence, and not of To convince him of this, he fat down, and partook of 

thai which is voluntarily given, that occafions hitred every thing the prifoner chofe to eat of. I'he exptef- 



and contention. 

Medici (Cofmo de), the elJeft fon of the preceding, 
was born in 13H9. During the life*time of his father, 
he had engaged himfelf deeply, not only in the exten- 
five commerce by which the family had acquired its 
wealth, but in the weightier matters of government. 
When Giovanni died he was in tl^.e prime of life ; and 
though his complexion was fwaithy, he had an agree- 
able perfon, was well made, of a proper iiature, and in 
converfation united a happy intermixture of gravity 
with occafional fallics of pleafantry and repartee. His 
condu6l was untfotmly marked by urbanity and kind- 
nefs to the fupen'or ranks of his tellow^citizens, and by 



fions of gratitude, together with his moft engaging 
manners, and great promifep, entirely won MaUvoha, 
who, to ingratiate himfelf (till fiirther in the good opi- 
nion of Cofiro, invited Fargaccio, the moft cdcbrar^d 
wit in Florence, to dine with him the next day, from 
the idea that his fprightly mirth would contribute to 
lighten his misfortunes. 

In the mean time, his brother Lorenzo, and hh cou- 
fm Averardo, halving raifed a confiderable body of men 
in Romagna and other neighbouring diftriAv, and be- 
ing joined by the commander of the troops of the re- 
public, approached towards Florence to his relief. The 
apprchenfion, however, that the life of Cofmo might 



a conftant attention to the interefts and tlte wants of be endangered, if they (hould proceed to open violence^ 



the lower cla£s, whom he relieved with Unbounded ge- 
nerofity. By thefe means he acquired numerous and 
zealous partizans of every denomination ; but he rather 
confidcred them as pkdgea for the continuance of the 



induced them to abandon their enterprife. At length 
Rinaldo. and his adherents obtained a decree of the ma- 
giftracy, by which Cofmo wai banifhed to ^dua fbr 
ten years, his brother to Venice for five years ; and fis 

veral 
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lylediei. ^rA of their rdationt and adlierents dived the £une 
fate. 

CoTmo received thii determinatioa of his judges with 
m compofare that gained him the compaffioa and the ad* 
jmratioD of many of bis moft tDveterate enemies. He 
•would gbdly have left the city purfuant to his feotence; 
hut he was detained by his enemies till their authority 
(hoiild be eilabltfhed : and it was not till he thought of 
bribiog the gonfalonier, and another creature o^ Kinal- 
do's» ths^t he was privately taken from his confinementy 
and conduced out of Florence. 

Padua, to which he was confined by his fentence, 
was in the dominions of Venice ; but before he could 
reach that pbce» he received a deputation from the fe- 
patCt the purport of which was to condole with hira for 
hi^ misfortunes, and to promife him their prote£kion and 
flffiftance in whatever he ihould defire. He experienced 
the treatment of a prince rather than that of an exile. 
Hot were that wife p<x>ple without good reafons for fuch 
a condu^. Venice had long regarded Florence, as her ri- 
inl in commetce, and hoped, by conferring upon Cofino 
the mod flattering diftindions, to prevail upon him to re- 
fide there in future ; prudently fuppofing, that the ma> 
nufa^ories of Florence, and the great commerce the 
Medici had carried on throughout Italy, and extended 
far beyond it to the wealthicft kiagdoma in Europe, 
would become their own by enrolling him amongft their 
fubje^U. 

The readtncfil with which Cofmo had given way to 
the temporary clamour raifed againfl him, and the re- 
lu6iance which he bad (hewn to. renew thofe rencoun- 
ters which had fo often deluged the ftreets of Florence 
with blood, gained him new friends, even during his ex- 
ile. . The utmoft exertions jof bis antagonifts oould not 
long prevent the choice of fuch magiftrates as were 
Jtnown to be attached to the canfe of the Medici ; and 
po fooner did they, enter on their office, than Cofmo 
and his brother were recalled, and Rinaldo with his ad-* 
hereots were compelled to quit the city. This event 
took place about a year after the bani(hment of Cofmo. 

The fabfequent coodu^ of this great man (for great 
all allow him to have been) has been painted in diffe- 
rent colours by different writers. Mr Noble, after Ma- 
chiavcl, compares his cruelties to his fallen foes with 
thoTe of Sylla and O^avius to the partisans of Marhis 
and Brutus ; whilft Rofcoe repnefenta his condud as in 
a high degreramiaUe and generous. It appears to us evi- 
dent, from his own words, that he had exercifed fome 
proelties on his exiled enemies ; for when one of them 
wrote to him, that *^ the hen was hatching," he replied, 
** She will have but a bad time of it, fo far from her ncStJ* 
When fbroe other exiles acquainted him that ^ they were 
not afleep," he anfwered, ** he could caiilybeUeve that, for 
be thought he had (poiled their fleeping." At another 
time, fome of the citizens remonftrated with him upon 
the odioufnels of his condu6l in bantfliiag fo many per- 
. fons ; teUiog him, <^ the rqpnblic would be extremely 
weakened, and God offitndeid, by the expulfion of fo 
many good and pious men as he was fending into> ba- 
nifbineat," Hia anfwer was^ '* It would he better for 
the republic to be weakened than ottcriy mined ; that 
two or three yards of fine cloth made many a one look 
like a good man ; but that Rates were not to be govern* 
ed or maintained by counting a Sukig oC bca^ and 
snumbling over a few Paier no/lers," 
SuppL. Vol. 1I» Part I. 
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From this time the life of Cofmo de Medici was an Mcdicf. 
almoft uninterrupted feries of profperity. His misfor* 
tunes had taught him, that the affc^ation of grandevr 
is more dangerous in a free ftate than uforpation. He 
adopted, therefore, the drefii, behaviour, and manners, 
of a private citizen. His clothes were of the fame 
&(hion and materials as the reft of the Florentines. In 
the ftreets he walked aloile and unguarded. His table 
was fupplied from what his eftate of Mugello produced; 
nor had he one fervant more than was abfolutely necef- 
fary 1 thus endeavouring to imite the charader of a 
prince with that of a merchant, and a private perfbn ia 
a republic. 

Whilft he reje^ed all offices tn the- magi ftracy, no 
bofinefs waa tranfad^cd without its being fi^' fettled at 
Mugello : nor did he contrad any al&nces but with 
the fons and diugteers of the citizens of Fbr^ce ; yet 
all foreign princes and cofurts paid his children the re- 
fpe6i due only to thofe of fovereigns ; and the family 
of Cofmo received educationa eqcud to thofe of the 
greatcft potentates. 

A proper judgment may be formed of his immenfc 
traffic, and the prodig^os advantages accruing from itx 
For though a private citiaco of Florence only, yet he poC- 
feffed at one time more money than what was in all the 
trcfffuries of the different fovereigns in Europe. When 
AlSouSo king of Naples leagued with the Venetians 
againft Florence, Cofmo called in fuch immelfe debts 
from thofe places,, sa deprived them of refources for car- 
rying on the war. During the conteft betweeik the 
houies of York and I^ncafter, he fnmiflicd Edward 
IV. with a fum of money fo great, that it might almoft 
be coniidered as the means of fupporting that monarch 
on the throne. 

In hia public and private chanties, in the number 
and grandeur of the edifices he ereded, not only in 
Florence, but in the moft diftant parts of the world, 
and in the foundations which he endowed, he feemed to 
more than vie with m^efty. He fupplied moft of the 
exigencies of the ftate from his private purfe ; and there 
were few citizens that had not experienced his liberali- 
ty, and many without the leaft application, particularly 
the nobles. 

But in nothing did his munificence produce fo much 
good to the world, or acquire fuch honour to himfrlf, 
as when it was exerted for the promotion of fcience, and 
the encouragement of learned men ; and upon nothing 
did Cofmo delight fo much to exert it. The ftudy of 
the Greek language had been introduced into Italy to- 
wards the latter part of the preceding century i bat it 
had ag^n fallen into negk^. After a ftiort interval, 
an attempt was made to revive it, by the intervention 
of Emanuel Chrjr foloras, a noble Greek, who taught 
that languagre at Florence, and other cities of Italy, a- 
bout the beginning of the 1 jih century. His difcipks, 
who were numerous and refpedabk, kept the flame 
alive till it recei^d new aid from other learned Greeks* 
who were driven from Conilaatinople by the dread of 
the Turks, or by the total overthrow of the Eaftern 
Empire. To thefe iMuftrious foreigners, as well as to 
ihc learned Itahana, who fhortly became their fucee£ifui 
rivals, even in the knowledge of their national hiftory 
and language, Cofmo afforded the moft liberal fupport 
and protedUon. The very titlea of the works of an- 
cient authors, which were brought to lij^t by his mu* 

A a Aificeneet 
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t4c^itk. i|ificeDce» would extend thiB article beyond its proper ll- FicinOi and enjoined him to tranflate from the Greek Medici 

mita. Such) indeed, was the efiimation in which thefe the treatife of Xenocratet on death. Calling into his ■ i — 

works wert then held in Italy, that a manufcript of the chamber his wife and his fon Plero, he entered into a 

hiftory of Livy, fent by Cofmo de Medici to Alfonfo narrative of all his pablic tranfaiftions; in which he gave 

king of Naplesi with whom he was at variance, conci- ' a full account of his exteniive mercantile connedions, 

listed the breach between them. and adverted to the ftate of his domeftic concerns. To 

As the natural difpofition of Cofmo led him to take Pieio he ^rcommended a fbrid attention to the educa* 

an a^ive part in coUeding the remains of the ancient tton of his fons ; and requeued, that his funeral might 

Greek and Roman writers, fo he was enabled by his be condu6ked with as much privacy as pofitble. He 



fo 
wealthy and by his extenfive mercantile intercourfe with 
different parts of Europe and of Afia, to gratify a paflion 
of this kind beyond any other individual. To this end 
he laid injun^ions on all his friends and correfpondents, 
as well as on the miffionaries and preachers who travel- 
led into the remoteft countries, to fearch for and pro- 
cure andent manufcripts, in every language, and on 
rvery fubjcfk. The fituation of the Eaftern Empire, 



died on the firfl of Augud 1 464, at the a^e of 75 
years, deeply lamented by a. great majority of the citi* 
zens of Florence. Their efteem and gratitude had in- 
deed been fully fhewn fome time before, when, by a 
public decree, he was honoured with the title of Paier 
Patrue, an appellation which was infcribed 00 his tomb; 
and which, as it was founded, (ays Rofcoe, on real me- 
rit, has ever fince been attached to the name of Cofmo 
then falling into niins, afforded him an opportunity of de Medici, 
obtaining many inefkinoable works in the Hebrew, Greek, Medici (Lorenzo de), juftly ftylcd the magnificenl^ 
Chaldaic, Arabic, and other eaftern languages. From was the grandfon of Coimo, ana about 16 years of age 
thefe beginnings arofe the celebrated library of the Me- when his grandfather died. His father Piero de Medi- 
dici ; which, after various viciffitudes of fortune, and ci, though potTefied of more than ordinary talenu, as 



frequent and confiderable additions, has been preferved 
to the prefent times under the name of the Bib&otbeca 
Mediceo Laurentiana* 

Nor was Cofmo a mere colle6^or of books be was 
himfelf, even in old age, a laborious ftudent. Having 
been ftruck with the fublime fpeculations of PUto, 
which he had heard detailed in ledures by a Greek 



well as of a very confiderable (hare of worth, was, from 
various circumilances, little qualified to maintain the in- 
fluence which his family had gained in the republic of 
Florence. From very early lite he had been tortured 
by the gout ; and almoil uninterrupted pain had made 
him peevifh. Such a difpofition was not calculated to 
retain the affedions of the giddy Florentines, or to per- 



monk, who had come from Conflantinople to the coun- fuade republicans that they were free, while they fub- 

cil of Florence, he determined to found an academy for mitted to the government of a fingle individual All 

the cultivation of that philofophy. For this purpofe he this Cofmo had forefeen, and had done what vrifdom 

fcle^ed Marfilio Ficino, the fon of his favourite phyfi- could do to preferve to his family that afcendency in 

cian, and deilined him, though very young, to be the the republic which he had himfelf acquired. He ex- 

fupport of his future eflabli(hment. The education of horted Piero to beflow the utmoft care on the educa- 

Ficmo was entirely direded to the Platonic philofophy; tion of his fons, of whofe capacity he exprefied a high 

nor were the expedations which Cofmo had formed of opinion ; he recommended to him Diotifalvo Neroni» 

htm difappointed. The Florentine academv was fome a man whom he had himfelf raifed from cbfcunty to au 

years afterwards eftablifhcd with great credit, and was eminent rank, as a counfdlor, in whofe wifdom and fide- 

the firfl infUtution in Europe for the purfuit of fcience, lity he might place the utmoft confidence : and to bind 

detached from the fcholaftic method then univerfally the inhabitants of Florence to the houfe of Medici by 

adopted. It is true, the fanciful dodrines of Plato are the firongefl of all ties, he had diflributed among them, 

as remote from the purpofes of life as the fubtleties of under the denomination of loans, immenfe fums, which 

Ariflotle ; but, by dividing the attention of the learned he knew they would not foon be able to repay. 



between them, the doraas of the Stagryrite were depri 
ved of that fervile refpeA which had fo long been paid 
to them, and men learned by degrees to think for them* 
felves. 

The foflering hand of Cofnx) was held out to art as 
well as to fcience ; and architecture, fculpture, and 
painting, all flourifhed under his powerful protedion. 
The countenance fhewn by him to thefe arts was not 
fuch as their profcffors generally receive from the great. 
It was not conceded as a bounty, nor received as a fai- 
vour, but appeared in the friendfhip and equality that 
fubfifted between the artift and his patron ; and the 
fums of money, which Cofmo expended on pidures, fU« 
tues, and public buildings, appear almofl incredible. 

Cofmo now approached the period of his noortal ex- 
ifience ; hut the Acuities of his mind remained unim- 
paired. About twenty days before he died, he feat for 



Piero paid the utmofl deference to the dying injunc- 
tions of his father. He had himfelf an ardent love of 
letters ; and under the eye of the venerable Cofmo, he 
had given his two fons, Lorenzo and Julian o, the beft 
pof&ble domeftic education. In the Greek language, 
m ethics, and in the principles of the ArifloteUan phi* 
lofophy, Lorenzo, the eldeft, had the advantage of the 
precepts of the learned Argyropylus (a), and in thofe 
of the Platonic fed he was fedulouHy inflruded by 
Marfilio Ficino (fee Ficinvs, EncycL ) \ but for his moft 
valuable accomplifhments he was not indebted to any 
preceptor. To complete his education, however, it 
was judged expedient that he fhould vifit fon»e of the 
principal couru of Italy ; and very foon after the death 
of his gmd&ther, he repaired to Rome, Bologna, Fer- 
rara, Venioe, and Milan, where he gtioed the cAeem of 
all whofe eftecm was of valoc.^ 

Thus 



(a) Tliis man had fled from Conftantinoplci when it was taken by the Turks> to Florcnicei whete he was pxt>. 
teded by Coiino de Medici. 
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Medici That At!tentive was Ptero to the aHvice of his father 
with refpe6i to the education of hia cldeft fon ; nor was 
he lefs attentive to it in the choice of his principal coun- 
feUor. He intrufted the whole of his affairs into the 
hands of Neroni^ and gave him Cofmo's accounts to 
perufe and fettle. That ambition, which perhaps had 
lain lurking in this man's mind, was now called forth, 
and he bafely formed the fcheme of ruining the fon of 
his patron, by building upon his misfortunes his own 
future grandeur* For this purpofe, he lamented the abfo- 
lute necclfity there was for an tnunediate call upk>n thofe 
who were indebted to Piero as Cofmo's reprefentative | 
telling him, that a delay might fubjedl him to the great- 
eft inconveniences. Piero ' confented, though with re- 
lu6Unce, to hia fuppofed friend's advice. The refult 
was fuch as Neroni expe^ed. Thofc who were friends 
ci the father became enemies of the fon ; and had not 
Piero difcovered the ihare, and defitled from fuch ri* 
gorous proceedings, he might have found, when too 
late, that in fupporting the charadker of the merchant, 
he had forgotten that of the flatefman ; for all the ci- 
tizens of florenc^ were his debtors. 

Soonr after this, an attempt was made to aflaffinate 
Piero, by a powerful party which had always been inu 
mical to the houfe of Medici ; but it was defeated by 
Lorenzo, who difplayed on that occafion a fagfacity and 
promptitude of mind which would have done honour 
to the oldefl ftatefman. A few of the confpirators were 
declared enemies to the ftate, and condemned to banifh- 
ment t but by far the greater part of them were par* 
doned on the folicitation of Lorenzo, who declared, 
that <* he only knows how to.conquer, who knows how 
to forgive." 

In the year 1469 Piero de Medici died ; and Lo- 
renzo fucceeded to his authority as if it had been a part 
of his patrimony, being requeflcd by the principal in- 
habitants of Florence, that he would take upon himfelf 
the admin ift rat ion of the republic in the &me manner 
that his grandfather and Esther had done. 

In the month of December 1470, a league vras fo« 
lemiily concluded between the pope, the king of Naples, 
the duke of Milanr and the Florentines, againft Maho- 
met II. who had vowed not to lay down his arms tiU 
he had abolifhed the reb'gion of Chrift^ and /extirpated 
all his followers. The pope, however (Paul IL), died 
on the 26th of July 1471 ; and Sixtus IV. fucceeding 
to the chair of 8t Peter, Lorenzo was deputed from 
Florence to congratulate him on his elevation. Two 
more oppofite chara^ers can hardly be conceited than 
thofe of Sixtus and Lorenzo. The former was cruel, 
treacherous, and fordid ; the latter was merciful, can- 
did,- and generous. Yet fuch inftances of mutual good 
will took place between them on this occafion, that Lo- 
ren«o, who, under the dire£lion t>f hb agents, had a 
bank efiablifhed at Rome, was formally invefted with 
the office of treafurer of the Holy See. 

Pifa had been under the dominion of FloKnee from 
the year 1 406, and it had acquired fome celebrity on 
account of its academy, which had exifted almoit two 
centuries. That academy, however, had fallen into de- 
cay ; and, in the year 1472, the FloreDlineS'rofolved 
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to reftore it to its priftine fplendour. . fife cftizenr, 
of whom I^orenzo de Medici was one, were tppointed 
to fuperintend the execution of their purpofe ; butLo^ 
renzo, who was the projedor of the plan, undertook 
the chief management of it ; and, in addition to 6000 
florins annually gianted by the ftate, expended, in ef^- 
feding his purpofe, a large fum of money from his pri- 
vate fortune. In doing this, he only imitated the ex- 
ample of his father and grandfather ; for in the courfc 
of 37 years, reckoning from the return of Cofmo from 
banifhmetat, this illuftrious family had expended on 
works of charity or public utility upwards of 660,000 
florins. " Some perfons (faid Lorenzo) would perhaps 
be better pleafed to have a part of it in their purie ; 
but I conceive that it has been of great advantage to 
the public, and well laid out, and am therefore pcrted- 
ly fatisfied." ^ • 

In the year 1474, Lorenzo incurred the difpleafure 
of the pope for oppofing fome of his encroachments on 
the petty princes of Italy ; and the revenge planned by 
Sixtus was of fuch a nature as would have difgraced, 
we do not fay a Chriftian bifhop, but the rudeft favage. 
He began by depriving Lorenzo of the office of trea- 
furer of the Roman See, which he gave to the Pazzi, a 
Florentine family, who, as wdl as the Medici, had a 
public bank at Rome. By this flep he fecured the in- 
tercft of the Pazzi, who, it is probable, were to govern 
Florence under the pope, when Lorenzo and Juliano de 
Medici fkould be cut off, and their friends and adhc- 
itnts driven trom the repubh'c. The principal agent 
«>g»««l in the undertaking was Franfefco Salviati afch- 
btfhop of Pifa, to which rank he had lately been pro^ 
moted by Sixtua, in oppofition to the wifhes of the Me- 
dici. The other confpirators were Giacopo Salviati, 
brother to the archbifliop ; Giacopo Poggio,''one of the 
fons of the celebrated Poggio Bracciolini (fee Poggi- 
us, EncyeL) ; Barnardo Bandini, a daring libertine, 
rendered defpe'tate by the confeqnence of his exceffes ; 
Giovanni Battifti Monteficco, who had diftinguifhcd 
himfelf as general of the pope's armies ; Antonio Maf. 
fti, a prieft of Volterra ; «nd Stephano de Bagnona, bne 
of the apoftolic fcribes ; with fcveral others of inferior 
note. The cardinal Riario, then at Pifa, was likewifc 
an inilrument in the confpiracy ; but he can hardly be 
confidcred as an agent, for he was kept ignorant of 
what was going on, and enjoined only to obey whatever 
direaions he might receive from the archbifhop of Pifa. 

The aflalEnation of the illuftrious youths was fixed 
for Sunday, April 26. 1478 ; the place the cathedral 
of Florence, at the moment the hofl was to be elevated; 
and their murder was to be the fignal for feizfng and ex! 
pelling from the walls of the city all their relations and 
friends. What a tranfaAion this for one who* prefumed 
to ftylc himfelf the vicar of Chrift, the common father 
of Chriftendom, to patronize ! 

The fatal day arrived, and Lorenzo was already in 
the church; but Juliano remained at home, occaConed 
by a flight indifpoiition. The confpirators, determining 
not to lofe out of chdr viftims, went to invite, to in- 
treat him, to go. They embraced (b), and led hira, by 
a tender Violence, to the cathedral. The fjgnal was 

A a 2 given 



«w<n< 




(b) The affalTms embraced JoHano, to difcovcr whtther he wore any fecret armour, that they might know 
where to Arike with the fureft aim. 
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MiaUi. gUen bf the efevtlion of the confcdrated wtfier ; and dral to wtiidi he had led, and conveyed home th tri- Mtlipt 

'whdft the people £tll upon their kneet to adore, the umph, where his wounda trere attended to, and where' ' 

afiiffint rofe, and, aa wai concerted, two of them, Ffan* he found himfelf furrooodcd by his moft valoable friends, 

ciico Pazzi and Barnardo Bandini, fell upon Juliana, to whom he was endeared by the (hocking occnrrenees 

The latter dire6tcd his potgnard fb truly, that it enter- of the day. His paitizans, however, did noc fpend 

cd into the bofom of the unoffending youth, and he fidl their time only in lamentations for the death of one of 

mortally wounded at his feet. the brothers, and exolutions for the prefervatioo of the 

Id a moment, as muft be fuppofed, all was confiifion. other ; they united in purfuing the confpirators, fpa^ 



JLorcDzo, alarmed, put himfelf in a pofture of defence, 
when, in an inftant, Antonio of Volterra, and Stephar 
no a prieft, the dependant of the archbifhop, who. Upon 



ring none that fell into thetr hands. Jacobo Paf zi wu 
taken iytog with his forces into Romania, and tmme. 
diately hung. An officer of the pope's, who command- 



Giovanni Battifti'a declining the infamous taflc, under* ed a brigade under count Hirronimo, had alooe the fa- 



took his deftru^ion, ruihed upon him as their deftined 
prey. The conteft continued fome time. Lorenno had 
received a wound in his neck, and feemed to contend 
/or his life in vain ; but a fervant, whom 'he had ktely 
leHcvcd from prifon, infpired by gratitude, heroically 
threw himielf between his beloved lord and his aflalfins, 
receiving in his body thofe wreapons that were ainwd at 
the breaft of Lorenzo. This fidelity laved him } for 
by one vigorous efibrt he broke from Antonio and St& 



vottr of deeapitation. Bandini fled privately to Ptfa, 
thence to Naples, and, laftly, to ConAantinople \ but 
MahooKt, to oblige Lorenzo, feized, and fent him backi. 
and he was hung out of the fame window from which 
the archbifhop had fufEtred. An embaffy was Cent from 
Florence to thank the fultan in the name of the republic. 
Throughout the whole of this juA but dreadful ie« 
tribatioo, Lorenzo had exerted ail his iaduenee to te- 
flrasn the indignation of the populace. He entreated 



phano, and with a few friends rufhed into the facrifty^ that they would reiign to the nugiibates the taik of 

/hutting the doors behind them, which were of brafs. a&ertaining and of punifhtng the guilty, left the inno- 

Apprehenfions being entertained, that the weapon which cent fhouki be incautioufly involved in deftmftion ; aod 

had wounded him was poifoned, a young man fucked his appcaranee and admonitions had an inftantaneous ef* 

the wound, endangering hi^ own life toiave that of Lo» fr&. By his osoderatiou, and even kindnefs to the re- 

reozo. latives of the coofpiraton, he Ibught to obliterate the 

The rage oF the people to fee one of thetr favourites fcmembraace of paft difturbances ; aod by his ioterfe- 

czpiriog, and the other covered with blood, was inex* rence, even the furvivors of the Pazzi were reilored t» 

pcflible. The cardinal Riario found it difficult to fiive their honours, of which they had been deprived by a de- 

his life at that altar which he had ftasoed by fo horrid cree of the ftate» 
It deed, and to which he then fled for protection. The grcneroiity aod nooderation of Lorenzo had no 

Whilft this infamous fcenc was aAing in the cathe» ef^e^, on the temper of Sixtus^ who folemnly excommu^ 



dral, others of the confpirators were attempting to £rizc 
the PaUzzo ; but with no better fueecfa. 1 he arch* 
bKhop Salviatti, who had undertaken to head them, 
rave the osagiftrates fufpicion by thofe violent emotions 



nicated him, the gonfalonier, the magiilratei, and their 
ifflmediate fucceflbrs \ and in the bidl which he iffued 
on tliis occaiion, he ftyles Lorenzo de Medici ** the 
child of iniquity, aod the nuriling of perdition !'' Noe 



which agitated bia whole frame. The nine fenatora content with this ebullition of relentment, he fufpcnded 
irbo compofed the magiftracyi including the gon&kv the bifliops and clergy of the Florentine territories from. 
nier, who bad been appointed by, and were, in other theexcrcife of their fpiritual fuaAions ; thus laying the 



words, the privy council of the Medidi iramedutely at« 
tacked tho^ who intended to have furpriled them ; and 
Salviatti and his followers had no foooer ^ned the fe* 
cond ioor, than they found themielwes pnfoners. 

Jacobo Pazzi fooo appeared in the ftreet, prodaisa* 
log, with ezultatioa, the murder of Jaliano ; and invi* 
ting the Florentines to free themfielves from the iiedi* 
cean flavery ; but perceiving that he was not joined by 
the people, the magiftrates fent off ico horie to the ref* 
cue of Lorenzo. 1 his vras the more to be commended, 
becaiife they continued to be iflaultsd by the confpira^ 
tors, who» finding their fituation defperate, forced them* 



whole republic under an interdict. This had heen a 
formidable weapon in the hands of his pedcceffors, vriio 
had, by means of it, overawed the moft powerful mo- 
oarchs ; but the general chara^ier of Sixtus vras fo in* 
famous, and his preient injuftice fo manifeft, that by 
the exertions of the biihop of Arezzo, a convocation 
was held in the cathedral church of Roivnce, in which 
Sixtus was accufed cffomuation and adultery ^ with other 
infamous vices ; declared to be the principal inftigator 
of the confpiracy againft the Medici ; and the fentenoe 
of excommunication which he had fulminated againft 
Lorenzo and the Florentine magtftratea was called t» 



ficlves to the gjround floors determining* if poiible, to fbze dirtdi terms, the ^ ezecrahle uMitediftion of a damneil 
the Palazzo. The magiftrates, with their attendants, judge (maiidUlam nudeiRSkmem damnatiffimi juScis ) I 



aded with fuch refolution and valour, that as often as 
they grained an entrance, they drove them back, killing 
fome of the affailants upon the fpot* . others they threw 
put of the windows upon the pavement ; and to Itrikt 
an awe into thofe that were without, they had the bold* 
ncfs and virtue to hang the archbifhop from one of the 
windows, dreffed as he was in his pontiScal robes, with 



How fuch language eoidd be reconciled to the no- 
tions which then prevailed of the fan6kity of the pope». 
and the plenitude of his power, it is needkCs to inquire ;. 
but the reader will not be furpriled that the prelates, «4i^ 
made ufe of it, paid no regatd to the interdict of Sixtus^ 
The pontiff, however, did not relax from his purpofe.. 
Whilft he brandilhed with one hand the fpiritual wea- 



Poggio, another of the chief confpirators. Florence pon, which the Florentines treated vrith fuch contempt^ 

refounded in every part with the exclamation— Medici, in the other, he grafped a temporal fword, which he now 

Medici ! down with their enemies I openly, as he had before fecretly, aimed at the breaft 

Lorenzo waa liberated from that part of the cath^ of LoreOM* At hit inft^tiim the king of Naplea 

1 difjfatckcd 
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Me^cl diTpatehed aa envoy to Florence^ to require tlie eitixeiw almoft extinguifhed that fpirit of interoal dificniioa far Medld, 
' "v -'to banifh Lorenao from the Tufcan tcmtorief, if they which it had been fo long remarkable. The Floren. ' * ' * 
would not incur the vengeance both of him and of the tinea gbried in their iUuftrious citizent and were gprati- 
pope. lliefe threats produced not the intended effed; fied by numbering in their body a man who wielded in 
for the Florenttoea avowed thetr firm refolution to fuf- hia handa the fate of nations, and atlraded the refpeft 
fer every extremity, rather than betray the man whom and admiration of all Europe. 

they confidered as guardian of the republic. War Yet amidft public affairs £0 intricate and fo momen- 
therefore was commenced; and the republic was on the toas, fuch was the capacity of this man's mind, and 
point of being ruined, when Lorenzo taking advantage fuch his verfatitity of genius, that, for the greater part 
of a truce* threw himfelf, with a refolution not to be of his Iifc» he carried on a commerce as extenfive as that 
equalled, into the hands of the king of Naples. He of his grand&ther, whtift he afforded ftill greater en- 
judgcd, perhaps, that any ftipulations for hts perfonal couragcment to learning and learned men. Cofmo had 
fafety would be ufelefs with a prince who had fperted greatly promoted the Jkaaj of the ancient languages 
with honour, juftice, mercy, and themoft folemn trea- and ancient philofophy. Lorenxo did the fame thing* 
ties. But, whilft afl viewed him as a vi^im who had but he did much more ; he enoouraged the cultivation 
devoted himfelf to fave his country, he, by perfuafive of his own tongue, which had been negrledcd fince the 
eloquence, obtained of this crafty perfidious monarch a age of Petrarca ; and by fetting a great example him- 
fcparate peace, and retutned to Florence crowned with felf, he produced a race of Italian poets, which have 
a fuccefs that no one thought pofiible, and where he hardly been furpaffcd in any age or nation. To enumerate • 
was received as its tutelar deity. The pope, however, even the names of the elegrant fchc^rs whom he pa« 
continued inflexible, till a defcent of the Turks upon tromfed, would extend this article fiir beyond its limits^ 
Italy reflored fiim to his fcnfes, and made him willing In tlie academy of Pifa, of whieK mention has been al- 
to receive the fubmiffion of Florence, and reconcile its ready made, the ftudies were chiefly oocfined to the 
inhabiunts to the church. Latin language, and to thofe iciettcee of which it was 

Soon after the terminatfott of the boftilittea between the principal vehicle. At Florence the Greek tongue 
Sixtus and the republic of Florence, Lorenzo began to was taught under the ikoAion of a public inftituuon^ 
unfold plans for fecuring the peace of Italy, which con- either by native Greeks or icamed Italians, whole fer* 
fer the higheft honour on his political life. To coun- vices were procured by the diligence of Lorenzo de 
terpoife all the jarring interefts of the petty ftatcs of Medici, and repaid by his bounty. He placed Michael 
"which that country was compofed, to rcftrain the Angelo at the head of an academy, which he erected 
powerful, fuccour the weak, and to unite the whole in for painting and (culpture, fumifhing it with the hcil 
one firm body which might be able, on the one hand, models of antiquity. He built and endowed a public 
Ibccefsfully to oppofe the formidable power of the library, and fent Lafcaria, of impesial defcent, to Con- 
Turks, and, on the other, to repel the incurfions of ftantinople mote than onct, to procure Greek manu* 
the French and Germans, were the important ends fcripts. For £ither Moriano, the orator, a mo nailery 
which this great man propofed to accomplifh. But was buih ; and Flosence owed many of her finefk edi^ 
before he engaged in thcfe momentous undertakiegs, he fieea to hiau Polttiano and Fictno were imoog his 
had further perfonal dangers to encounter. By the in- moil intimate friends ( and it is not perhaps too muck 
fligation of Cardinal Riatio, and fome Florentine exiles, to fay, that he did more for letters and icieace and art 
one Battifta Frafcobaldi, with only two affifbmts, un- than any other individual that ever exiffed. His own 
dertook to affafTmate him in the church of the Carmelit acquirements in learning were great ; and his poetry, 
on the feffival of the afcen6on 1 48 1 ; but the plot was oi which the reader will bad many fpecimens ia the elc* 
difcovered, the confpirators executed, and Lorenzo gaat work of Rofcoe, was exquilite. 
Iienceforth feldom went abroad without being furround« Ib it furprifirg, when we examine Lorenzo's eharac* 
cd by a number of tried friends. ter, that all luly, all Chriilcndom, even the Maho-^ 

Lorenzo was now at liberty to profecute hts bene* metans, gave him the moft flattering marks of appro- 
irolent purpofes; and after contributing to the expulfion batioa, and drove who fhould oblige him nsofl, by pre^ 
of the Turks from Italy, he fet himfelf in good eameft ienttng him with whatever was rare and valiuiye ? Hia 
to fupport the weak flatea againft the encroachments palace was conftantly filled with men famous in every 
of the more powerful. This neceffarily embi oiled the elegant, every ufeful fcienoe, aiid the noighbouring 
republic at one time with the pope, at another with princes locked to it aa to the temple of wifdom. The 
the king of Naples ; now with the Venetians, and then cdebrated prince of Mirandob, 00 his account, cbofe 
with the Duke of Milan : but whei^ fome exclaimed Florence for his refidenoe, and died there, 
•gainfl him as being too precipitate in involving the To a mofl engaging perfon - was added each grace, 
republic in dangerous and expenfive wars, he exjuained and every accomplifhmcnt. He was the favourite of 
to them the neceflity of maintaining the balaiace of the ladies, the envy of the men, and the admiratioa of 
povrer, if they would preferve the independence of their both. The ftalefman of his time ; unrivalled in chi* 
ovm flate; and fo completely had he made him£df maf^cr valry ; one of the m<^ eminent orators that the vrorid 
of this fubjcdt, that be convinced the moft incredulous has produced. His poetic merit, with his judgment 
of the propriety of his meafures* which, in 1488, intro- in, and patronage of that art, procured him the title of 
dttced general tranquillity into Italy. ^ Father of the Mufes.^ In hbciality to hia fellow^ 

At this period, the city of Florence was at its higheft dtisens, as well aa in every other refped» except aa a 
degree of profperity. The vigilance of Lorenzo had general, he exceeded even Caefkr himMf ; and had not 
lecured it from all apprrhenfions of external attack ; and peace been his dear delight, his talents would have made 
Ids acknowledged difintereftcdncfa and moderation had hia a confummau commander. Yet with aU tbefe ft»* 

perior 
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Me*ici, pcrSor accoirpliflimentft, he did not tbmk it beneath trialt iDcdk*«l gentlemen are ofceo calkd upcm to <kfcrAie M«diaM, 

v^Uiicma. jjjj^ ^Q indulge in amuferoents which perfnnt, leis wife, the fymptoms of pokfoning^ child-mtirder^ rafe^'^c, and^^*"*- 

would have thought an impeachment of their under- therefore it becomes them to obtain an accurate know* 

(landing, and he would often feek pleafure in his nurfery« ledge of thefe fymptonif, -and to'ftore . their memoriea 

fpending hours there in all the frifolous pranks of with a number of-minutefafU, to which thef may ha?e 

childiTh diverfion. In fine, *' the gravity of his life, if occafioo to appeal whea giving their evidence, 

compared with its Ievity» mud make him appear at a The importance 4>f this fobjei^ induoed the. profeHor 

compolUion of two different perfons, incompatiblet and, of the inftitotes of phyiic in the univexiitj of Edinburgh 

as it were, impcflible co be joined with the other." to refolve lately to read an annual couife of ledures on 

Lorenzo, like moil other great men, had wiflied to .Meoktal JuaisPRUDStiCB. This, we doubt not, will 

. fpend his laft years in the tranquillity of retirement, prove a valuable courfe ; for thqijgh it is hardly con* 

He tkercfore at an early period wound up his mercan- 'ceivable ihat« under the head mtdkal jurifprudence^ any 

tile concerns, and divided bis time between the cares of knoiuUdge can 'be -communiisated whicka weU educated 

the republic at Florence, and the cultivation of his phyHcian would not neceflarilyNhave acquired, without 

cHates in the country. He wifhed even to dived himfelf attending fuch a oourCe^ yet it is ver^p obvious, that the 

of all public concerns, and get his fecond ion Giovanni' recolledion of the young physician may receive great 

admitted into holy orders at the age of fcven years, that -aid from his liftening to the well arranged le6lurcs of an 

lie might be iit for cccltfiaftical preferment before he Accurate profelTor. Fronf theie ledures he may dore 

-ihould be deprived of the pretention of his father. The his mind with a colledioa'of ^hotifms 4vhich fhall be 

young ecclefiaftic, who afterwards made fuch a figure always ready on the day of eaamination^ or the ledures 

as Leo X. was cocerdingly appointed by Louis IS^ of 4hcmfclves may be delivered in -queftions and aofwers 

France^ abbot of Fonte^Dolac, before he was eight -with all the formalities of a criminal court. - 

years of age; «nd-by Innocent VIII. a cardinal, when We have •heard it obfervcd, that^o- attend a courfe 

he was little more than thirteen. This added much to the ^f fuch lectures would be of the utmoft advantage to aU 

influence of the family, not only in the Tufcan dates, but ^who may be called upon to ferve as jurymen in criminal 

through all Italy ; and Lorenzo .having introduced his trials ; but of the tnith of this obfci vAion we are more 

elded fon into public life, and accompliflteda marriage be^ than doubtful. < PcrDDos who are ocly ^<i^indruded 

Jtween him and the daughter of « noble fannly at^Kome^ are always conceited of their own attainments; and men 

. thought he nnight commit the affairs^ (he republic in not acquainted with anatomy and phyiiolqgy cannot be 

a great meafure to Piero, and indu]ge4iisown tade in more than half inftruded by the abled courie poflible to 

the converfation of his learned friends. ^This dceam^f be given of medical jurifpradence. Such peribns in- 

. felicity however was not realized. ..Early. in the year doedxan hardly avoid Ruttaking the fenfe of the pro- 

1492, he was attacked by a difeafeiiunder^which he had ftfTor's language, however per^icaous that language 

: long laboured, with fuch violence, that on the 8th of may be. Of this we had .lately a very drikmg xnnance. 

April he died in the midll of iiia weeping friends, after A ^^entleman, by 00 means illiterate, though a draoger 

having taken of them, one byione, an affectionate f;ate- to anatomical and phydological Xcicnce, was ezpatia- 

.wel, and gi«en to his* ibn Piero mucbcfalutary couniel» ting to the writer of this article upon the general im- 

jwhich he thought not fit to follow. portance of medioal jurifprudence, a courfe of which. 

The charafler of this ^reat and good man is deve- he (aid, he had attended for the fole purpofe of qualify- 

loped in the detail which .we have given of *his cendud ing himfelf for difchai^ing the important duties of a 

through life : But it may not be improper to add» that juryman. < Upon being alked what he had learned ? he 

fuch was the love, and veneration of the citizens to him, replied, that he had been taught, among other things 

that the phyfician,.who had attended htm on his death- which we thoqght frivolous, todifcern,.from the fymp- 

i>ed, afraid. to> return to Florence, left the houfe.in a loms of Z^/zn^i//^ , whether the dead man had been han^ 

ilate of didra^on,- and plunged himfelf- into a welk ed by himfelf or by another. We need not furely ob- 

Througbout the red of Italy the death of Lorenzo was ferve, that no iuch kfFon was ever taught in any uni- 

• regarded as a^ptiUic calamity .of the mod alamnn^ •verfity, or by any medical le^urer; but it is worthy cif 

Jttnd. ^ -Of the arch which (upported the political fabric confideration, whether ledures on medical jurifprudence 

of that countty he had long been confidered as the may not have the -mod pernicious effetls on the mindt 

centre, and his. lofs fecmcd to- threaten the whole with of men fo little qualified as this gentleman to.profit by 

. immediate .dtdru6lion. When - Ferdinand ^king of them. To the regularly educated phyfician and fur« 

•Naples was^nformed of the event, he ezclaimed, ** This ^eon fuch Icdures may prove ufeful ; to the . plain citi- 

f man has lived. Ictog enongh for his own glory,* l>ut too zen, no& /killed in anatomy and phyGology, they mud 

f ihort a time. for Italy." ^rove dang^ous; as their only tendency is to make 

. MEQICINA FOR LM SIS, is-a plirafe uied in Germ£*.iy him defpife the evidence given before him by the regit- 

. 'io denote .thofe parts of anatomical and phyfiological lar phylictan or»furgeon; to place implicit confidence 

Jtnowledge, which enable phyficians and furgeons to in his own fuperficial knowledge ; and thus to decide 

/decide certain caufes as; judges in courts of judice. In -at random on the life or death of his fellow, creature: 

that country it has iontr been law and cudom (if we « •• « t • • « i< 

riidake not, by the CaraUne code of Charles V. ) to re- ^ little Icarmng ,s a dangerous thing ; 

fer cafes of poifoning, child murder, rape, pregnancy, im. ^"'^^ ^«P' ""' ^*^^ "^^ ^^^ ^^"**° ^P""^- 

potency, ideotifm, &c. to the medical faculty, which, in MEDINA, the capital of the kingdom of WooHi in 

;the univerfities and fome other ^reat towns, is conUitu- Africa, is fRuated in 13^ 40' K. Lat. and li^ 40' W. 

ted into a kind of court for the trial of fuch queliions. In Lung. It is a place of confiderable extent, and may 

, jLhis, country there ai?e no fuch couits ; but in. criminal contain from 800 to icoo houfes. It is fortified in the 

commoa 
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Usaiifa, common Afnc«n manner, by a fiirreundmjf high wall 
Wtg*r*i« jjyilt ^£ clay, and an outward fence of pointed ftakcs 
; ^^^' and prickly bufhes ; but the walls arc neglcdcd, and 
" the o'jtward fence has fuffered confiderably from the 
a6^ivc hands of bufy honfewivcs, who pluck up the 
ttikcs for firewood. Mr Park paffcd through it on his 
rop.tc caftward, and was treated with much kindnefs 
both by the king and the people. The good old fove- 
. Tcign warned him of the dangers he w^s about to en- 
counter, and endeavoured to perfuade him to relinquilh 
all thoughts of his journey eaftward ; but when he -could" 
not prevail, he gave him a guide, who conduced him 
in fafety to Koojar, the frontier town of the kingdom 
towards Bondou,. from which it is feparated by an in- 
tervening wilderncfs of two days journey. Here our 
author was prefented, by way of rcfrefhment, with a li- 
quor which cafted fo much like the ftrong beer of his 
native country (and very good beer too), as to induce 
him to inquire into its compofition ; and he learned, 
with fome degree of furprifc, that it was aftually made 
•from com which had been previoufly malted, much in 
the fame manner as barley is malted in Grreat Britain ; 
a root yielding a grateful bitter was ufed in lieu of hops, 
t he name of which he forgot ; but the com which 
yields the wort is the hUcus fp'tcatui of botanifts. 

MEDUSA. In addition to the different fpecies of 
this genus of vermes defcrlbcd in the Ettcyclopsdia^ that 
Plate which is rcprefented in two different attitudes, fig. i . and 
XXXVI. 2. and which Ctrongly refembles a bagpipe in fhape, may 
be worthy of notice. It is merely a white tranfparent 
veficle, furnifhed with fevcral blue tentacles yellovvilh at 
their extremity ; its long tail, which is alfo blue, ap- 
pears to be compofed of a number of fmall gland ulous 
grains, flattened and united together by a gelatinous 
membrane. The upper part of the veficle exhibits a 
kind of ftam with alternate punctures of three diffe- 
rent fizes ; its elongated part, which may be confidered 
a<^ the head of the animal, is terminated by a fingle 
trunk, the exterior edge of which is fringed with 25 or 
26 tentacles, much fmaller than thofe which originate 
from the infertion of its long tail, and the number of 
which i'omctimes amounts to 30. By means of thefe 
lail, the diameter of which it is capable of increafing at 
pleafure by forcing in a little of the air from its body, 
it fixed itfelf to the fide of the veffel, in which it was 
placed, in fuch a manner as that the extremity of 
fome of its tentacles occupied a furface of two or 
three lines from its body. The mod moveable part 
of the veficle is its elongation, or the head of the ani- 
mal, as it is by means of this that it performs its diffe- 
rent motions. The rounded fubilance, marked by the 
letter P, is fitaated in the centre of the larger tentacles, 
which are firmly fixed to the body of the animal near 
its tail ; and is only an affemblage of a few minute gela- 
tinous globules, from the middle of which arife other 
largrer globules, with a fmall peduncle, about the middle 
of which is fixed a curved bluifh coloured body, which 
is reprefented magnified in two pofitions at R. Mar- 
tiniere, the naturalii^, who accompanied Peroufe in his 
voyage round the world, met with this animal in about 
the. 20th degree of laU aod 179!^ of long, eail from 
l^aris. 

M£GAM£T£R, a name fometimes given to the 
MiCEOiaiTBiif which feei Enc^cL 
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MEH.^LL, in the language of Bengal, a phce or Meha'2, 

diftria. o c r Mcn.'nflci. 

MHNINSKI (Francifciis), a moft celebrated Ger- 
man oricntalift, was born in Lorraine, then fubjeft to 
the emperor, in the year 1623 ; and f r copioufnefs of 
learning, elegance ot genius, and profound knowledge 
of languages, particularly thofe of the Eaft, proved un- 
doubtedly one of the principal ornaments of the age in 
which he lived. He ftudied at Rome under Giattino* 
When he was about 30, his love of letters induced him 
to accompany the Poli{h ambaffador to Conftantinople, 
where he fludicd the Turkilh language under Bobovius 
and Ahmed, two very IkiHul teachers. wSo fucccfsful 
was he in this ftudy, that when he had been there only 
two years, the place of firft interpreter to the Polifli 
embaffy afthc Porte was promifed to him. When the 
place became vacant, he was accordingly appointed to 
It, and obtained fo much credit by his conduft, that, 
after a time, he was fent for into Poland, and again 
fent out with full powers as ambaffador to the Porte. 
For his able execution of this office, he was further ho- 
noured, by being naturalized in Poland; on which occa- 
fion he added the Polffli termination of^i to his family 
name, which was Mentn. Being defirous afterwards to 
extend .his fpherc of adion, he went to the court of the 
emperor as interpreter of oriental languages in 1661. 
Here alfo, as in other inflances, his talents and beha* 
viour obtained the higheft approbation ; on which ac- 
count he was not only fent as interpreter to feveral im- 
perial ambaffadois at the Porte, but was intrufted in 
many important and confidential fervices; and, in 1669, 
having paid a vifit to the holy fepulchre at Jerufalem, 
was made one of the knights of that order. After his 
return to Vienna he was advanced to further honourB i 
being made one of the counfellors of war to the empe- 
ror, and firft interpreter of oriental languages. At Vi. 
enna he died'at the age or75, in the year 1698. His 
great work, i . The " Thefaurus linguarum orientalium," 
was publiihed at Vienna in 1680, in 4 vols folio ; to 
which was added, in 1687, another volume, intitled, 
" Complementum Thclauri hnguarum orientalium, feu 
onomalHcum Latino-Turcico-ArablcoPerficum." The 
former volumes having, become extremely fcarcf , ps*.: tly 
on account of the dcftruAion of a great part of the im- 
prcfiSon, in the fiege of Vienna by the Turks in 1685, 
a defign was formed fome time ago in England of rc» 
printing the work, by a fbcicty of learned men, among 
whom was Sir William Jones. But as this undertakings 
probably on account of the vaft expence which muft 
have been incurred, did not proceed, the emprtfs queen 
Maria i'herefa, who had heard of the plan, took it up- 
on berCclf, and with vaft liberality furnifhed every thing 
neceffaiy for its completion. In confequencc of this, it 
was begun to be fplendldly republifrird at Vienna in 
1780, with this title: " Franciici a Mefgnien Mcninllii 
Lexicon Arabico-Perfico-Turcicum, adjedH ad fingulaa 
voces et Phrafes intcrpretationc Latlna, ad ufitatiorcs, 
etiam Italica." Of this edition only two vols f^lio are 
yet pttblifhcd, extending no farther than %al, the ninth 
letter of the Arabic alphabet, which is about a third of 
the whole. The delay of the reft is much to be la- 
mented. In this edition, fay the editors, the Lexicon 
of Menin(ki may be faid to be increafcd, diminifhed, and 
amended. Increafcd^ becaufe many Arabic and Perfian 
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Meninfle), wDrd« IK tddedi from WankuK and Fcrfaengiy the heft 
y^"'^"^ Arabic and Pcrfic lexicographer whom the Eaft has 
produced ; and from Herbclot are inferted the names 
of kingdoms, citiest aud rivers, as well as phrafes in 
common ufe amonc^ the Turks, &c. D'tmnifbedj be- 
caufe many ufclefs fynonyraa are omitted, which rather 
puzzled tnan a£5fted the ftudent ; as well as all the 
French, Poh'fh, and German interpret at bns, the Latin 
being confidered as fufiicient for all men of learning. 
jimendedy with refpeft to innumerable typographical 
errors ; which, however, from a work of this nature, no 
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care can perhaps ahogether exclude. The other works ^w. 



for a licence to mifry hk daughter to m free mia i ard 
that if the vaflal gave her away without obtainiag ioch 
a licence, be was liable to pay a heavier fine. He 
quotes two anthorities in fupport of bis opinion from 
Bradon ; one of which we Audi trtnfcribe, as bdogt- 
lone complete evidence. 

^ «« Ric. Borrc tenet uiiiim mefuagium et debet teUia. 
gium fc^am curiae, et wureha^ hoc modo, quodfi mart' 
tare nsoluerlt Jtiiamfuam aim qu^dam libera bominet extrs 
viflamt faciet pacem dominipro mariiagia^ etji earn man- 
tavfrit oRcui cuRumarlo vilLt^ nilnl dehuii pro mariia* 



Mcrida, 



of Meninfki were occafioned chiefly by a violent conteft 
hetwcen him and a man named J. B. Podefta, in which 
much acrimony was employed on both fides. Thefe 
it is hardly worth while to enumerate, but they may all 
be feen in the account of his life from which this article 
is taken (a). It (hould be obferved, however, that in 
l674» Podefta poblifhed a book, intitled, " Prodro- 
tnus novi linguarum orientaHum collegii, juffu Aug. &c. 
erigendi, in Univ. Vicnnenfi ;" to which Mcninlki op- 
poled, 2. " Meninfkii Antidotum in Prodiomum novi 
ling, orient, collegii, &c." 4to. But fiich was the cre- 
dit of his aniagoniil in the univerlity, that foon after 
there came out a decree in the name of the irftor and 
confiftory, in which that antidote of Bleninfki's is pro- 
fcribed and prohibited, for fix fpecific reafons, as iru- 
pious and infamous. Meninfki was defended aninit 
this formidable attack by a friend, in a fmaH tra£t, in- 
titled, ** Veritas defenfa, feu juflitia caufae Dn. F. dc 
M. M. f Meninlki] contra infame decretum Univerfita- 
tis Vtennenfis, Anno 1674, 25 Kovembris, &c. ah A- 
mico luci eipofita, Anno 1675,'' '" which this friend 
expofes, article by article, the faHthood of the decree, 
and exclaims ftrongly again ft the arts of Podefta. This 
traft is in the Britifh Mufeum. Podefta was oriental 
fecretary to the emperor, and profeflbr of thofc langtia- 
ges at Vienna; but is defcribed in a very fattrical man. 
ner by the defender of Meninfki. ** Podefta, natura 
Semi-Italus, ftatura nanus, czcutiens, balbus, imo bar- 
dua repertus, aliifque vitiis ac ftuhitiis plenus, adeoque 
ad difcendas linguas orientales inhabilis." A lift of the 
works of Podefta is, however, given by the late editors 
of Meninfki. 

MERCHETTA, or Marchrtta Murterum^ is com- 
monly fuppofed to have been a right which, during the 
prevalence of the feudal fyftem, the lord had of paifing 
the firft night after marriage with his female villain. 
This opinion has been held by the greater part of our 



'* The probable reafon of the cuftooa ((aya Mr AfUe) 
appears to have been this. Perfons of low tank, refi* 
ding on an eftate, %verc either afcripii giek^^ or were 
fubje6ted to fome fpectes of fervitade fimilar to the 
afcripii giehf. They were bound to refidconthe cftiic, 
and to perform feveral fervices to the lord. As womea 
neceftarily followed the rciidence of their huibands, the 
confeqiience was, that when a woman of low rank mar- 
ried a ftranger, the lord was deprived of part of hb 
live fto<;k ; he therefore required a fine to indemniff 
him for the lofs of hta property.*' Further particulan 
on the merchetla are to be found in the Appendix to 
vol. Tft of ^fr David Dalrympl^s Ammah of Scotland. 

MERIDIAN Limb, an arch, or part of the meridian 
of the place, terminated each way by the horizon. Or, 
a meridian line v^ the interie^ion of the plane of the 
meridian of the place vrith the plane of the borixoo, 
often called a north-and*fouth line, becaufe its dtrcAion 
is from north to fouth. 

In the article Astronomt {EncycL)^ n« 376 anJ 
377, we have given two methods of drawing a meridjaa 
fine ; but it may be proper to add, in this place, the 
following improvement of the former of thefe from Dr 
Hutton's Mathematical Di6tionary. ** At it is not 
eafy (fays the Do^or) to determine precifdy the ex* 
t remit y of the fhadow, it will be beft to make the ftile 
fiat at the top, and to drill a fmaQ bole through it, no- 
ting the lucid point projeded by if on the feveral con- 
centric circles, inftead of marking the extremity of the 
fhadow itfelf on thefe circhrs." 

We fliall give another method of drawing a meridian 
line from the fame valuable di6kk>nary. 

*' Knovring the fouth quarter pretty nearly, obferve 
the altitude FE of fome ftar on the caft fide of it, and 
not far from the meridian HZRN : then, keeping the 
quadrant firm on its axis, fo as the plummet may ftill 
cut the fame degice, dire^ it to the weftem fide of the 
antiquarians ; and we have adopted it in our hiftory of meridian, and watt till you find the ftar hat the fame al 
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Scotland publifhcd in the Encyclopedia. It appears, 
however, to be a miftake. That there was a cuftom 
called merchetta mulierum^ which prevailed not only in 
England, Scotland, Wales, and the iflc of Gucrnfey, 
but alfo on the conrinent, is indeed a fa6t unqneftion- 
'ArcUdogta^Mt ; but Mr Aftle has clearly proved, that, inftead of 
voLxiL ^-' ^-' ^-- **- ^'"' 



tttude as before, as ySr. Laftly, bife^^ the angle EC r, 
ibmned by the interfe^ion of the two planes \n which 
the quadrant has been placed at the time of the two oh- 
fervations, by the right line HR, which will be the me* 
ridian fought.*' 

Magiteticai MxniDtAWf is a great circle pafing thro' 



being an adulterous connexion, the merchetla was a or by the magnetical poles ; to which meridians tbi 

compadl between the lord and his vaffal for the redemp- magnetical needle conforms itfelf* Sec MACNETrsn^ 

tion of an offence committed by that vaffal's unmarried Supple 

daughter. He admits, however, that it denoted like- MESOLABE, or Mbsolabiuk, a nathematical 

wife a fine paid by a foheman or a villain to hta lord, mftmrnent invented by the ancients^ for fiadaag two 



meaa 



(a) We have taken this article from the Biographical Didionary ; the editors of which took it. Croat the life 
of Meninfki prefixed to the new edition of his great work. 
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MINER 

Meio. mean proportionals mechanlcallfi wliich they could not 

l^aritbm perform geometrically. It confifts of three parallelo- 

Milli. S^^^h moving to a groove to certain interfe^ions. Its 

'figure is defcribed by Entociusy in his Commentary on 

Archimedes, See alfo Pappus, lib. 3. 

M£SO-LoGARiTHM» a term nfed by Kepler to Hg* 
Dify the logarithms of the cofiiies and cotangents. 
MESUKATA, a feaport of the kingdom of Tri- 

?ili, in Africa. A caravan proceeds from this place to 
ezzan, and other interior parts toward the fouch of 
Africa. It is a6o miks north of Mourcook. £. Ion. 
*15. 5. N. lat. i^i. 3. 

METALLIC TftACTORs. See Perkinism in this 
Suff>L 

METONIC Cycle, called alfo the Goliien Number^ 
and Lunar Cych^ or Cycle of the Moon^ that which was 
invented by Meton the Athenian ; being a period of 19 
'years. See Cycle, EniycL 

MHA Rajah, the highed title of Hindoos. 

MICROCOUSTICS, or Microphones, inflrn- 
ments contrived to magnify fmall founds, as micfofcopes 
do fmall objects. 

MICROCOSMIC Salt. See CH£MistRY-/fi£&x, 
Suppl, 

MIDDLE Latitude, is half the fum of two given 
latitudes ; or the arithmetical mean, or the middle be- 
tween two parallels of latitude. Therefore, 

If the latitudes be of the fame name, either both north 
or both fouth, add the one number to the other, and 
divide the fum by z ; the quotient is the middle lati- 
tude, which is of Uk fame name with the two given 
latitudes. But 

If the latitudes be of different names, the oncLjiorth 
and the other fouth ; fubtradi the lefs from the greater, 
and divide the remainder by 2, ib (hall the quotient be 
the middle latitude, of the fame name wich the greater 
of the two. 

MIDSUMMER-Day, is held on the 24th of June, 
die fame day as the nativity of St John the Baptift is 
held. 

MILK« or Milk YET, property in Bengal. 

MILLS of various kinds are defcribed in the article 
MxcHAMics {EncycL); and he who (hall ftudy that ar* 
ticle, together with iVaier-lVonKs% and Machinery, 
in this Supplement^ will have a fufficient knowledge of 
the principles upon which mills muft be conftru6ied fo as 
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that they may produce their propcr'cffcfts* Tlic fubjcft 
r§ introduced Into this place merely to put it into yhe 
power of our countrymen to adopt,- if they (hall think 
fit, the improvements which have be^n made in the ma* 
chinery of flour mills in America. 

The chief of thefe confifl in a new application of the. 
fcrew, and the introdu^on of whcit are called elevators, 
the idea of which was evidently borrowed from the 
chain pump. The fcrew is made by ftlcking fmjdl thin* 
pieces of board, about three inches long and two "wide, 
into a cylinder, fo as to form the fpiral line. . This fc*«w 
is placed ra a horizontal pofition, and by turning on its 
axis it forces wheat or flour from one end of a trough . 
to the other. For inftance, in the trough which re- 
ceives the meal immediately coming from the ftones, t- 
fcrew of this kind is placed, by which the meal is for- 
ced on, to the diiUoce of fist Or eight feet, perhaps, in- 
to a refervoir ; from thence, without any manual la« 
hour, it is conveyed to the very top of the mill by th4 
elerators, which confifl of a number of fmall buckets 
of the fize of tea- cups, attached to a long band that 
goes round a wheel at the top-, and another at the bot- 
tom of the mill. As the band revolves round the 
wheels, thefe buckets dip into the refervoir of wheat or 
flour belowy and take their loads up to the top, where 
they empty themfelves as they turn round the upper 
wheel. 'Fhe elevators are inclofed in fquare wooden 
tubes, to prevent them from catching in any thing, and 
alfo to prevent duft. By means of thefe two firoplo 
contrivances no manual labour is required from the mo« 
ment the wheat is taken to the mill till it is converted 
into flour, and ready to be packed, during the various 
procefles of fcreening, grinding, fiftmg, 5cc. 

That this is a confiderable improvement is obvious ; 
and we are not without hopes that ft may be adopted. 
The licentioufnefs of an Englifh mob has indeed perfe- 
cuted an Arkwright, expelled the inventor of the fly« 
fliuttle from his native country, and by fuch condodl 
prevented the re-ere^ion of the Albion mills and the ^ 
general eftablifliment of faw- mills througli the kingdom; 
but their fovcreignty perhaps will not be roufed by fo 
eafy and Ample a contrivance as this to leflen the quan- 
tity of manual labour. For an account of the Dutch 
oil-mill, which was fomehow omitted in its proper place 
in the EncychprnSa^ fee OiL'JflUl in this Supplements • 
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MINERALOGY 



DcfinicfOii. TS a fcience, the obje^i of which is the defcription and 
^ arrangement of inorganu lodiet or minerals $ or of all 
tlie bodies which belong to our globe, excepting animal 
and vegetable fubftances* 

Since the publication of the article Miiieralogy, 
JSneycl. fcarcely a fingle day has pafled without the difco- 
▼cry of fome new mineralogical fad, or the dete6lion of 
Ibmeold and unfufpedied error. Thefe improvements can- 
not be overlooked in the prefent Supplement, But they 
are fo numerous in every part of the icience, that we 
can hardly notice them without giving a pretty com- 
plete view of the prefent ftate <» mineralogy. This 
win fiercely occupy more room» and muft be much 
siore ufcful as well as entertainiDg, than an undigeftcd 

SurrL. Vol. IL Fart L 



mafs of annotations and remarks. We undertake th's 
talk the more readily, becaufe in the article Mjneka* 
loQy in the Encyelopadia^ the improvements of Mr 
Werner and his difciples, to which the fcience is indebt- 
ed for a great part of its prefent accuracy, have l)een 
entirely Overlooked. ^ 

The objeft of mineralogy is twofold, i. To Je/eribe Objedt* 
every mineral with fo much accuracy and precifion, that 
it may be eafily diilinguifked from every other mineral; 
2. To arrange them into a fyftem in fuch A mnner that 
every mineral nnay be eafily referred to its proper place, 
and that a perfon may be able, merely by the help of 
the fyftem, to dificovez the name of any mineral what- 
ever. When thefe two objcAs are acoooipiUhed, mi- 

S b neralogy. 
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^ffcrrpion nenlogj, ftri6Uy fo cillcd, is compkud. But were we 

entttkd to the name of fcience, could hardly be confi* 
' dered aa wry great. We«muft therefore apply chemtfiry 
to dlfcovrr the ingredients of which minerals are com- 
|x>fed» and to deted» if poffible, the laws which thefe 
ingredients have obferved in their cootlbination. Thus 
we flttll really extend our knowledge of inotgaoie n»- 
ture, and be enabled to apply that knowledge to the 
^ imDrovcment of almoA every art and nanofadlure^ 

Pivigon of Mineralogy naturally divides itfelf into three parts. 

*• articlf. Thejir/l treats of the method of defcribing minerals ; the 
Juond^ of the method of arranging them ; and the third 
exhib^ them in a fyftem defer ibed and arranged ac- 
cording to the rules laid down in the two £rft parts. 
Thefe three parts (hall be the fubjeds of the following 
chapters ; and we (hall fioiih the article with a chapter 
OB the chemical aaalyfis of minerals. 

GHAt. I. Of the Description of MiNERAts. 

Nothing, at firft fight* appears eaficr than to de- 
feribe a mineral, and yet, in reality, it is attended with 
a great deal of difficuky. The roinerak>gtcal defcrip- 
tions of the ancients are ia loofe and inaccurate, that 
many of the minerals to which they allude cannot be 
afcertained ; and confequently their obfervations, how- 
ever valuable in themfelves, are often, as far as refpeds 
us, altogether lofl. It it obvious, that to diftingui(h a 
mineral from every other, we muft either mention fome 
peculiar property, or a collection of properttes» which 
exift together in no other mineral. Thefe properties 
muft be defcribed in terras rigidly accurate^ which con- 
vey precife ideas of the very properties intended, and of 
i.o other properties. The fmalltii deviation from this 
would lead to confufion and unceitainty. Now it is 
impoffibk to deicnbe miaerals in this manner, unlefs 
there be a peculiar term for each of their properties ; 
and unlefs this term be completely undcrftood. Minera- 
logy therefore muil have a language of its own ; that is 
io fay, it muft have a firm to denote every mineraJogi- 
cal property, and each of thefe terms muft be accurate- 
ly defined. The language of mineralogy was invented 
by the celebrated Werner of Freyberg, and firft made 
knoM n to the wodd by the publication of his trealife 
, on tht external chara&ers of minerals > Of this language 

we Khali give a view in the following general defcription 
of the properties of minerals (a). 
PtoMrtiet '^^c properties of minerals may be divided into two 
U miiierah. dafifes. ijS, Pt^perties difcoverable wichont deft voying 
the texture of the mineral ; zd^ Properties rcfulting 
Crom the a6tion of other bodies on ic. The firft ch^ 
has, by Werner and his- difciples, been called external 
properties, and by (bme French y^nitn pbj^cal i the 
fccond clafs has been called chemical. 

The external properties may be arranged under the 
following heads : 
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a Duaaity. 

9 Fradufc. 

10 Texture. 

11 Stru^ure. 
I % Fragments. 
i3FecL 



14 Sound. 

15 Smell. 

16 Tafte. 

17 Gra?ity. 
l^ Magnetifna. 
19 Ekdricity. 



Chap. I, 

ExrerEiI 



5 



1 Figure. 

2 Surface. 

3 Tranfparency. 

4 Colour. 

5 Scratch. 

6 Luftre. 

7 Hardnefs. 
I. By FiGuac is meant the fliape or form which a 

mineral is obferved to have. Thtjigure of minerals ia- 
cither regular^ par titular ^ or amotphoui, i. Minerals 
which aifume a regular figure arc Ciid to be cryilal- 
lizcd*. The ^^« of a cryttal are aMtd/aue; the-'SecCiSi 
fharp line formed by the inclination of two faces is call scistit, 
ed an edge ; and the corner, pr angle, formed by the!jJV 'i^ 
meeting of feveral edges in one point, is called :^foUd ' 
angle^ or iimply an angle. Thus a cube has fix faccs^. 
twelve edge), and* eight angles. 2. Some mineralsy 
though not cryftallized, affc6t a particular figure. Theic- 
particular figures are the fallowing : CUhular, like »• 
globe i ovalf like an oblong fpheriod ^ ovate^ like an 
t:gg ; cheefe-Jhap^df a very flattened fphere ; almond- 
Jhafed, like an almond ; centicular^ like a double convex, 
kofe, comprefled- and gradually thinner towards the 
edges I cuneiform^ like a wedge ; nodulous^ having de« 
prtffions and protuberances like a petatoe ;. botrjoidal, 
like grapes clbfdy preffed together ; dentiform, longiflk- 
and tortuous, and thicker at the bottom than the top; 
wireformf like a wire ; capillary , like hair, finer than 
the preceding ; retiform, threads interwoven like a net ;. 
dendritici like a tree, having branches ifiuing from a 
common ftem ; Jbruhfirm^ branches not arifing from a 
common ftem i coraloidal, branched like coral ; JlalaSi" 
ticalf like ifides ; clavaicdf like a club, long, and thicker 
at one end than another ; fafciform^ kmg ftraight cylin- 
drical bodies, united like a bundle of rods ; ttSmlart cy- 
lindrical aod hollow. 3. Wben minerals have neither 
a regular nor particular ftiapc, they are laid to be amor^ 
pbouA 

Jfl. By suapACE is meant the appeaiance of the ex- sviiaa, 
ternal furface of minerals. Thtfurface is either uneven, 
compofed of £inall unequal elevations and deprcffions ; 
fcabrvuf^ having very imv^Jharp and rough elevations, 
more eafily felt than f een ; drufy^ covered with very minute 
cryftals; roughs compofed of very minute blunt ele- 
vations, eafily diftinguiihable by the fed; fialy^ compo* 
fed of very minute thin (calelike leaves ; fmootb, free* 
from all inequality or ronghnefs ; fpecular^ having a 
fmooth polifhed furface like a mirror ; oxJlreaheJ^ ha- 
ving devated, ftraight, ajid parallel lines. This laft cha- 
rade r is confined to ^t furface of cryftals. Tht Jlreahe 
arc either tranfverfe; longitudinal; alternate, in diffe- 
rent dirediona on different faces^ plkmofe, running from 
a middle rib ; or decujfaied, croffing each other. . 

in. !]Qy TXANSPAafiNcv is meant the proportion ofTruf^i- 
light which minerals are capable of tranlmittiog. They^encj. 
a?e tranffarent or pellucid, when objciSls can be itta di- 
ftin£Uy through them ; diaphanous, vuhen objefts are 

feciY 



(a) The fulleft account of Werner's external chara^ers which we have fcen in the Engliih language, ba» 
been given by Dr Townfon in his PhUofophy of Mineralogy. We have availed ourfelves- of this book, in order 
to exhibit fome of the buft improvements of Werner and his difeiples. The reader may a|fo confult fVemer'p 
Treatife, publiflicd at Leipfic in 1774 ; or the French tranflation publiftied at Dijon in- 1790* See alfo Rome d^ 
Lifle^ Dci caraffen exttrieur det minarauts* And Many Jour. d'hiJL Nut* IL. 56. 
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Sxternal feen through them tndtftmftljr ; fuhdiaphanous^ when Pillachio green. Graft gites, yeflow tnd 1 litde Bstemal 

Charaaew. y^^^ ^^^ bo^ |„ fo f^H , qui^ti^y that objea» can- bmwn. Char>Aer» 

not he feen through them (a) ; opaque^ when no light Olive gree n . A pale ydlowiJh green with a tint of 

18 tranfmitted. brown. 

* When opaqne minerals become tninfpai^ent in watetf Afparagut green. The llghteft greeof yellowilh 

they are called hydrophanous. When objeds are feen with a little brown and grey, 

double through a tranfparent mineral^ it it faid^o refraS 6. Tellowt^ ^ 

doubly. Sulphur yettow. A h'ght grecnifh yellow. 

Colour. ^^* '^^ colours of minenb may be reduced to eight « Brafs yellow. The preceding, with a little le& gieen 

dafies. and a metallic luftre. 

1. Wbiies. Lemon ydlow* Pure yellow. 
Snow white. Pure white. Gold ydtow. The preceding with a metallic luftre. 

, ReddUh white. . White with a li^httint of red. Hooey yellow. A deep yellow with a little Kddi(h 

Yellowifli white. White with a light tint of yellow, brown. 

Silver white. Yellowifh white with a metallic luftre. Wax yellow. The preceding, but deeper. 

GreyiOi white. White with m licht tint of black. Pyrttaoeout. A pale yellow with grey. 

Greenifli w;hite. White with a light tint of green. , Straw yellow. A pale yellow, a mixture of fulphur 

Milk white. White with a h'ght tint of blue. yellow and reddifli grey. 

Tin white. Milk white of a metallic lufire. Wine yellow. A pale yellow with a tint of red. 

2. Greys, Ochre ydlow. Darker than the preceding, a mix- 
'Bluifli grey. Grey with a little hhie. ture of lemon yellow with a little brown. 
X»ead grey. Bluifh grey wkh a mctaUic luftre. . Ifabella yellow. A pale browniih yellow, a mixture 
Pearl gtey. Light grey with a (light mixture of vio- of pale orange with reddifli brown. 

let blue. Orange yeUow. A bright reddifh yellow, formed of 

Smoke grey. Dark grey with a little blue and lemon yellow and red. 

brown. 7* Redt, 

Greeuilh grey. Light grey tinned with green. Aurora red. A bright yellow red, a mixture of fear* 

YeQovnfh grey. A light grey tinged with yellow. let and lemoa yellow. 

Steel grey. A dark grey with a light tint of yel- Hyacinth red. A high red like the preceding, but 

low and a metallic luftre. with a fkade of brown. 

Black grey. Tlie darkeft grey with a tint of ycllovr. Bripk red. Lighter than the preceding ; a mixture 

3. Blaeki* of aurora icd and a little brown. 
'Greyifti black. Black with a little white. Scarlet red. A bright and high red with fcarce a 
Brownifh black. Black, with a tint of brown. * tint of yellow. 

Blick. Pure black. Copper red. A light yellowifh red with the metal< 

Iron black. Pure black with a fmall mixture of lie luftre. 

white and a metaflic luftre. Blood red. A deep red, a mixture of crimfon and 

Bluifh bhuk. Black with a tint of blue. fcarlet. 

4. Bines, Carmine red. Pure red verging towards a caft of 
Indigo blue. A dark blackifh blue. > blue. 

Pruman blue. The pureft blue. Cochinefl red. A deep red ; a mixture of earmine 

Azure blue. A bright blue wilh fcarce a tint of with a little blue and a very little grey. 

red. Crimfoa red. A deep red with a tint of blue. . 

Smalt blue. A l%ht blue. Fleih red. A very pale red of the crimlbn kind. 

Violet blue. A mixture of azure blue and carmine. Rofe red. A pale red of the xxtchtneal kind. 

Lavender blue. Violet blue mixed with grey. Peach blofifom red. A very pale whitifh red of the 

Sky blue. A h'ght blue with a (light tint of green, crimfon kind. 

5. Greens* Mordor6. A daik dirty crimfon red ; a mixture of 

Verdtgria green. A bright g re en of a bluifli caft. crimfon and a little brown. 

Seagreen. A very light green, a mixture of verdi- Brownifh red. A mixture of blood red and brown, 

grift green and grey. 8. Browns, 

Beryl green. Hie preceding, but of a yellowifli Reddifli brown. A deep brown inclining to red. 

caft. Clove brown. A deep brown with a tint of carmine. 

Emerald green. Pnre green. Yellowifti brown. A light brown verging towards 

Grafa green. Pure green with a tint of yellow. ochre yellow. 

Apple green. A light green formed of verd^is Umber brown. A light brown, a mixture of yeU 

green and white. lowifli brown and grey. 

Leek green. A very dark g reen wfdi a caft of Hair brown. Intermediate between yellow brown 

brown. and clove brown with a tint of grey. 

Bhcktih green. The darkeft grees, a mixture of Tombac brown. A light yellowifh brown, of a me- 

leek green and black. tallic luftre, formed of gold yellow and reddifh brown. 

B b 2 • Liver 



(a) After Mr Kirwan, we have denoted thtfe three degrees of tranfparency by the figures 4, 3, 3. When a 
mintfal ia fubdiaphanous only at the edges, that is denoted by the figure i. Opacity is fometimes deUo« 
ted by o. 
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Liver bvowQ. A dark brown; blidufh Ivowowitb 
a tiDt of green. 

Blackiih browo* The davkeft brown. 

Colouniy in refpe£k of intenQty, are either darif Jeep^ 
%^^f or poU. When a colour cannot be referred to 
any of the preceding, but is a mixture of lwo> this it 
cx{)pfl*ed, by faying, that tlie prerailin^ one ^yerget to* 
wards the other, if it has only a fmall tint of it ; pajfes 
into it, if it has a greater. 

V. By the scratch or ^trbak., is meant the mark 
left when a mineral is fcratched by any hard bodyi as. 
the point of a knife. It is either Jimlttr^ of the fame 
colour with the mineral \ or dtjjiwilar^ of a different co« 
lour. 

VI. LusTRB, is the glofs or brightnc£i whiah ap* 
pears on the external furface of a mineral^ or on ita in- 
ternal furface when frefh broken. Tlie iirik it called 
txternal^ the fecond irUernai luftre. Luftre it either 
t.omtaouj that which moil minerals poflcftts^/iFy, like 
that of filk or oiother-of^pearl; «;aArjr» like tiiat pf wax^ 
i'^f^Jyy ^i^e that of gieaie ; or metoMip like that of me- 
tals. 

As to the degree, the greateft is called /pkudtnt^ 
the acxtjbinittgf the third du//j/h ; and when only a few 
Scattered particles (hine, the lull re is called du/i(c). 

VII. We have ufed figures to denote the comparative 
HARDKxss of bodies; for an explanation of which, we 
refer to the aiticle Chemistry, Vol. I. p. 224. ofthit 
Supplement. 

VIII. With rclpeA to W7CTii.iTY and iRiTTLt- 
R£SS| minerals are either malieabfe; ftQiU^ capable of 
being cut without breaking, but not mineable ; JlexUt^ 
capable of being bent, acd when bent retaining their 
fhape ; or elaji'ic^ capable of being bent, but recovering 
their former (hape. Minerals deftitute of thefe pro- 
perties are hrUtU. Brittle minerals, with refped to the 
tafe with which, they may be broken^ are cither ^ery 
tough f tough^ fragile^ or verj^ fragile^ 

IK. By KRACTURE is meant the frefh furface which 
a mineral difplays when broken. It Js either^/, with- 
out any general elevation or dcprcflioA y or conihoUlaly 
having wide extended roundifh boUowt and gentle ri- 
fings. When thefe arc not very evident, the fradure 
is called^/ conchcidal; when thev are Fmall, it is call- 
ed fmall conchoidal ; and when of great extent, great 
conchoidal. 

The fra6lure may alfo be even^ free from all afperi- 
ties; uaeveHf having many fend), (harp, abrupt, irregular 
elevations and inequalities ;. and from the fi ac of thefe, this 
fjradlure is denominated coarfe^ finally or Jine; fplintery^ 
having fmall, thin, half detached, fharp edged fplinters, 
accordiDg to the fizc of which this fradure it donomi^ 
nated coarfe or Jine s or rugged^ having many very mi« 
nute (harp hooks, more fenlible to the hand than 'the 
eye. 

X. By TEXTURE is meant the internal ftra^kure or 
difpofition of the matter of which a mineral it compofed». 
which may be difcovered by breaking it. The texture is 
either cofrpaS^ without any diftingui(habk parts, or the 
appearance of being compofed of fmaller parts; earthy, 
compofed of very minute a/nip/i imperceptible rough 
parts i granular, compofed of fmall ihapelefs graius ; 
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^A^tf^arM, compofed of finaH ^idKrical bodiet ; ,^ll»]»ifX» inenki 
compofed of fibres which may be hng, Jk^rtt J^aigUt^^^*9rw&er^ 
> (tooiedf parallel ^ £v€rgent^Jkiatei, ftfcUuiatcdp or decuf- 
Jatedi radiated, confining of long narrow flattifli bjsdhe; 
or iamil/ar ot foUaUdf coofiiliA^ of linootk continued 
plates covenng CMh other; thek plates may be either 
Jlraightt crooked, or undulating. 
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XI. The STRUCTURE or compound texture >»stroaB«. 
the manner in which the parte ibac form the texture 

are difpofed. it is either ^S^jr, in Uraight layers like 
flote ; tejlaceout, in incurvated layers; concentric, in con- 
centric layers ; or columnar, in columns. 

The texture zn<6.firu&Mre nsay at firtt view appear the 
iiamc; but in reality they arc very diSzrent. Thus 
common flate hat ofttto ^Jlaty^uSure and ^artby iex* 
ture. 1*he texture of pttcoal is compad» but iu llioc- 
ture is often flaty. 

XII. By FRikOMENTs IS meant the fhape of the piccct ^rJaiatk 
into which a mineral breakt when ftruck with a ham- 
mer. They are either cuhici rhomhoida/g wedge/haped; 

fplintery, thin, long, and pointed ; tabular, thin, and 
broad, and (harp at the corners, as common flate { or 
indeterminate, without any particular refemblance to^ny 
other ^ody. I'he edget of indeterminate fragmcntii arc 
either ^ery Jharp,Jharp,Jharpi/h, or blunt* 

XIII. By the feel of minerals is meant the fenla* 
tion which their furfacet communicate when handled. 
The feel of fome tninerals is greafy, of others dry, 3tc. 

XIV. Some minerals when firuck give a ckar 
&OUND, as common flate; others a duU found. 

The SMELL^ TAtTEt SPECIFIC GRAVITT, and WAG* 

liETisM of minerals, require no explanatton. 

With rtfpe^to atRcraiciTY, fome minen^ become 
eleftric when heated, others when ruhhed, others cannot 
be rendered ele6^ric. *I*he ele^kricity of fome minerals 
ikpo^roe or viireouj, of others negative or refinom. 

As for the chemical properties of mineralst they 
have been already cxphiined in the aitide Chemistey«. 
which makes a part of this Supplement, And for the 
defcnption of the blow-pipe, and the manner of ufing 
it, we refer the reader to a treatife on that fubje^ pre- 
fixed to'the article Mineralogy in the Encydcp4tMa, 

Chap. II. Of the Arramgshevt of Minerals. 

Minerals may be arranged two ways, according to 
their external chara6Ure, and according to.tbdr chemi- 
cal compofition. The firft of thefe methods has been 
called an artificial daffificatioD ; the fecond, a natural 
one. The lirft is indifpenfably neceifary for the ftu- 
dent of nature ; the fecond is no lefs indifpeniable for 
the proficient who meami to turn his knowledge to ac« 
count. Without the firft, it is impoflible to difcoverthe 
names of minerak; and without the fecood, we nauft re- 
main ignorant of theip ufc. 

Alnioft every fyftem of mineralogy hitherto pub!ifh<<> 
ed, at leafl iince the appearance of Wemer*t external 
cbaraders, haa atteBi4|>ted to combine thefe two arrange* 
ments, and to obtain at one and the fame time the ad<i 
Tsntages pecuhV to each. But no attempt of this 
kind has hitherto fucceeded. Whether this be owing 
to any thing impoffiUe in the undertaking, or to the 
pre(eot 



(c) Thefe four degrees have been denoted by Kirwan by the figures 4> 3^ Zf if and no luftre by o.. We have 
imitated him in the prefent article. 
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AnificW prefent imperfcA ftat« of mfncnlogy^ «e it more pro- 
^y^*^*"* bable, wc do not take upon ni to detennioe. jBut 
■ farely the want of fucceis, which hat hitherto attended 
all attemptt to combine the two arraDgementt, ought 
to fuggeft the propriety of feparatiag them. By adhe- 
ring ftriAly to one language, the trouble of ftudying 
two different fyftems would be entirely prevented. They 
would throw mutual light upon each other : the artifi- 
cial fyftem would enable the fludenl to difcover the 
names of mineralt ; the natural would enable him to ar« 
range them, and to ftudy their properties and ufes. 

The happy arrangement of Cronftedt, together with 
the fubfequent improvements of Bergman, Werner, Kir- 
wan, Hauy, and other celebrated niinendogifts, has 
brought the natural fyftem of mineralogy to a confider^ 
able degree of perfc^ion. But'an artlficiai fydem is 
ftill a dehderatom ; for excepting Ltnnxus* whofe fuc- 
cefs was precluded by the itate of the fcience, no one 
has hitherto attempted it. Though we are very far 
from thinking ourfelves fu£Eciently qualified for under* 
takrog fuch a tafk, we (hall neverthelefs venture,, in the 
neat chapter, to flcetchout the rudiments of an artificial 
fyflem. The attempt^ at leafl^ will be laudable, evea 
though we (hould fail. 

Chap. III. Artificial System. 

Artiacial MiNiRALs may be divided into fix claffes : 
dittiu I . Minerab that cannot be fufed by the blow*pipe 

ftrfe. 

2- Minerals foShlefcrfi by the blow- pipe. 

3. Minerals fufible by the blow>pipe f^r/e when ex- 
pofed' to the blue flame, but not when eapofed to the 
yellow flame. 

4. Minerals fufible per fe by .the blow-pipe; and 
when in fufion, partly evaporating in a vifible fmoke. 

5 . Minerals which totally evaporate before the blow« 
pipe. 

6. Minerals totaHy £bluble in muriatic acid with ef- 
ienrefcence, the folution colourlefs. 

Under thele heads we (hall arrange the fubjeds of 
the mineral kingdom.. 

Class 1. INFUSIBLE. 

ORDER I. Specific gravity from 16 to 12. 
Gem us 1. Colour whitifh iron grey. 
SfecUt I. Native platinum. 

ORDER n. Sp. gr. 8.5844 to 7.006. 
Genus I. Attraded by the magoet. 

Sp, 1 . Native iron. 
Genus II. Not attradled by the magftct. 
Sp* I . Native copper. 

Flexible and malleable. Colour ufually 
red. 
• Sp, 2. Wolfram* 

Brittle. Cblom^ uflially browp or black. 

ORDER IIL Sp. gr. from 6.4509 to 5.8. 

Genus I. Forms a blue gUls with microcofmic 
bht which becbmetcolourkfa in the ycUow, but 
recovers its colour in the blue flame. 
Sp. 1. TuBgftat of h'me. 
Gen.us II. Forms .with microcofmic fait a per- 
manently coloured bead. ^ 
Sp,. 1 • Sulphuret o£ cobalt. 
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ORDER IV. Sp. gr. from 4.8 to 4;^. 
Genus I. Tinges borax dark green. 

Sp, I. Common magnetic iron flbne; 
Genus II. Tinges boras^ reddifli brown. 

Sp, I. Grey ore of manganefe. 

^^ ^ 

ORDER V. Sp. gr. from 44165 to 3.092. Infu- 
(ible with 6xed alkalies. 
Genus I. Hardnefs 20. 

Sp, I. Diamond, 
Genus IL Hardnefs 15 to 17. Caufcs Ongle re- 
fradion. 

Sp. I. Tclcfia. 
Sp. 2. Corundum. 
Genus IIL Hardnefs 13. Single refradion. 
Sp, I. Ruby. 

Cryftallizes i» o^ohedrons; 
Genus IV. Hardnels 12, Single rtfraAion. 

.S^. I. Chryfoberyl. 
Genus V. Hardnefs 12. Caufes double refradion. 
Becomes ele6kric wlK:n heated. 
Sp, I, Topaa. 
Genus VI. Hardnefs 10 to 16. Double refrac- 
tion. Sp. gr. 4.2 to 4.165. 
Sp. 1. Zircon. 
Genus VII. Hardnefs 6 to 5^. Fceli greafy. 

Sp, J. Cyanite. 
Genus VII I. Hardnefs 9 to 10. Fed not greafy*. 
Double refraAion. Sp. gr. 3.283 to 3'28?. 
Sp. X, Chryfolite. 
Genus IX. Hardnefs 1^2. Infuiible with borax. 
Colour of large mafFes black, of thin pieces 
deep green. 
Sp, Ceylanite. 

(Phofphal of lime,) 

ORDER VI. Sp.gr. from 2.9829.to 1.987. Infuiible 
viith fixed alkalies. 

Genus L Hardnefs I2* 

Sp, I. Emerald. 
Genus IL Hardnefs io» 

Sp. I. Jade. 
Genus III. Hardnefs 6 to 7. Somewhat tranf- 
parent. 

Sp, I. Phofpbat of lime. 

Before the blow-pipe becomes furroundcd 
with a luminous-green vapour. 
Genus IV. Hardnefs 6. Opaque. 

Sp. I. Micarelle* 
Genus V. Stains the fingers. Colour lead grey. 
Sp, I. Plumbago. 

Spanish wax rubbed with plumbago does 
not become eledric ; or if it does, the 
eleAricity is negative. Streak lead grey 
even 00 earthen ware. 

ORDER VII. S|>. gr. from 4.7385 to 4.569. FufiUc 
with fixed alkalies. 
Genus I. Suins the fingers* C<^ur kad grey. 
Sp, I Molybdena. 

SpaniilLwax. rubbed with mdybdcna be- 
comes pofitivdy dedric. Streak on 
earthen ware ydlowifli green. 

ORDER VIII. Sp. gr. from 4.166S to 2.479. ^^ 
fible with fixed alkidiea. 
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MINERALOGY. 

Gends I. UriuOy white* Cry (Ub dodecahedrons. ^. i Nadte goU. 

Double refrtdion. Fradure imperfcAly con* OtHui II. Colour white. 

choidai or fplintery. Brittle. Sp. r* Nit We Silver. 

$f, I. C^rte. GsNva III. Colour yeUowiih white. 

GBiiiTt II. Ulually daik brown, ^fadurc per* Sp. t. Alloy of filrer and gold. 

feftly conchoidaL Brittle. £.% b>«ab uto ^rder h. gp. gr. from 7.786 to 4.C. 

*P""*"^ „. . Oeiiu$ I. Elexibk and malleable. 
Sp, I. rlrnt. 
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Genus III. Not brittle. Fradure eren-orim* 
pcrftdkly conchoidal. 
Sf, X. Chalcedony. 
Sp. 2. Jafper. 
EN us IV. Forms with potafs a violet ^lafs, with 
fodaorboxmx a brown glafs, with mtcrocofmic 
fait a honey ydlow glafs. Coloyr green. A- 
morphoua. 

Sp. I. Chryfoprafium. 
Genus V. Tinges foda red. The colour difap* 
pears before the blue flame» and returns- before 
the yellow flame. 

Sp, I. Oxyd of manganefe and barytes. 
Sp. 2. Bhck ore of manganefe. 
Sp. 3. Caibonat of manganefe. 

(Brown ere of iron. Red.ore of iron.) 
•• Hardnefs 9 to 3, 
GfiMUs VI. Flexible and eliAic in every direc* 
tion. 

Sp. I. Elaftic quartz. 
Genus VII. Emits white flakes befote the blow- 
pipe. 

Sp. X. Blende. 
Genus VIII. Becomes ele£bic when heated. 

Sp. I. Calamine. 
Genus IX. Tinges borax green. Blackens before 
the blow-pipe. 
Sp^ X. Mountain Uae* 
Colour blue. 
Sp. 3« Green carbonat of copper. 
* Colour green. 
!^ Genus X. Tinges borax green. Becomes attradable 
by the magnet by Uie adion of the bbw-pipe. 
; Spt- X. Brawn iron ore. 
Colour brown. 
. Sp. 2. Red iron ore. 
Colour red. 
: Genus XI. Tinges borax fmutty yellow. Be« 
comes browntfh bhck before the Mow- pipe. 
Sp. f. Carbonat of iron. 
Genus XII. Feels greafy. 
Sp. X. Steatites. 

(Black ore of Manganefe. Carbonat of 
manganefe. Mica.) 

,DRDER IX. Sp. prr. from 2.39 to 1.7. 
Genus I. Luftre glafly. 

Sp. I. Opal. 

Sp. 2. Hyalite. 
Genus- II. liUftrcgrcafy. 

Sp* 1. Pitchftone. 
Genus 111. Liiflre v^xy or pearly. 

Sp. I. Staurolite. 

Class II. FUSIBLE, 

>*^RD£R I. Sp. gr. from 19 to to. 
Gfiitvs I. Colour Yellow. 



Sp. I . Sulphuret of fxlver. 
♦ • Brittle. 
Genus II. Tinges borax white. 

1^. I. Tinitone. 
'Genus III. Tinges borax green. 
Sp. I. Sulphuret of copper. 
Colour bluifli grey. 
Sp. 2. Chromat of lead. 

Colour aurora red. 
Sp. 3. Purple copper ore. 
Colour purple. 
*Gxnus IV. Tinges borax faint yellow. Becomci 
black when expofed to the vapour of fulphum 
• of ammonia. 
Sp. X. Galena. 

Cobur bluifli grey. Luftre iaetd< 
lie. Fragments cubic 
$p. 2. BhkJk lead ore. 

•Colour blaek. Xuftre inetUlic. 
^, 3. Lead ochre. 

Colour yellow, grey, or red. Lube o» 
Sp. 4. Carbonat of lead. 

Colour white. Luftre waxy. 
Sp. 5. Phofphat of lead. 

Ufually ffreen. Luftre waxr* Af« 
ter fufion by the blow-pipe cry« 
ftalliaes on cooling. 
Sp.'G. Molybdat of lead. 

Colour yellow. Streak white. Luftre 
waxy. 

ORDER in. Sp. gr. from 4.35 to 3. 

* Haidnefs 1 4 to 9. 
'GaNus I. Mdts without-frothing into a giey <a- 
amel. 

Sp. \, Garnet. 

Colour red. 
Genus II. Melts into a brownifli lenameL 
Sp.'i. Shorl. 

Colour black. Opaque. 
Genus III. Froths and melts intoa whiteeoaaKL 
Sp. 1. Tourmaline. 

Becomes cle6lrtc by heat. 
Gen vs IV. Froths and melts into a greenifliblack 
enamel 

Sp. I. Ba&ltiae. 
Ge n u s V. Froths amd melts into a Uack CDamd. 
Sp. I. Thallite. 

Colour daric green. 
^p. 2. Thumeiftone. 

Colour dove'brown. 
♦• Hardnefs $ to 8. 
'Genus VI. Melts into a trarifparent glafi. 
Sp. I. 'Float of lime. 

Powder phofphorefces when tbrown 
on a hot iron. 
TIenos VII. Mdts into a black glafs. 

5/. I. 
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Sp, I. Hornbleade. 



siaum, G*»us VIIL Mclu into a bltck bead with « fut 

phurttoua fmeilt aod dcpofits a blu^ oxjd oa the 
charcoal. 

Sp, I. Sidphuret of tin. 
Genus IX Melta into a browtt glais. Tinges 
borax violet* 

Sp* I. Afbeftoid. 

Colour green* 
Gem us X. Melts into a brown (?) glafs. When 
fiifcd with potafs» and diflblved in waterj the 
iblution becomes of a fine orange yellow* 
Sp. I* Chromat of iron. 
Gknus XL Before the blow^ptpe yields a bead of 
copper. 

Sp% I* Red oxyd of copper. 

(Su/piunt ofcefper.J 

ORDER IV. Sp. gr. from 2.045 ^o ''43 7* 
Genus I. Compofed of feales* 
Sp. I. Talk. 

Feels greafy. Spaniih wax rubbed 
by it becomes pofiuvely eledric* 
Genus II. Compofed of thin plate^i eafily fepa*, 
Fable from each other. 
Sp*A. Mica. 

Flatfs ftexible and elaftic> may be 
torn but not broken. Spanifh 
wax rubbed by it becomes nega- 
tively dedric. 
Sp. 1. Stflbite. 

Plates fomewhat flexible. Colouc 

pearl white. Powder renders fy- 

rup of violets green. Froths and 

melts into an opaque white enamel. 

Sp, 3* Lepidolite. 

Colour violet* Powder white with 
a tint of red. Froths and melts 
iLto a white femitranfparent ena^ 
mel full of bubbles. 
Genus III* Texture foliated. 
Sp. I. Fclfpar. 

Fragments rhomboidaL Hardnefa 
9 to io» 
Sp. 1. Leucite. 

Always cryftallized. White. Pow- 
der renders fyrup of violets green. 
Hardhefs 8 toio. 
Sp, 3. Argentine felfpar. 

Always^cryftalfized* Two faces dead 
white, two filvery white. 
Sp, 4. Prehnite. 

Colour green. Froths and melts 
into a brown enanneL 
Cenus IV. Texture hbroua. Fibres ea/ily fe^. 
parated'. 

Sp. I. Aibeftus. 

Feels fbmewhac greaf]^ 
Gin us V. Texture ftriated. 
Sp. I. ^delite. 

Abforbs water* Froths and melts 
into a frothy ma£i* 
Gbnus VL Texture earthy or compa6k» 
Sp* I. Lazulite» 

Froths and melts into a yellowifli 
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black flftafs.' Hfprevidufly calci- AriificiaK 
ned, gelatinizes with acids, Syfteiur* 

SP'^ 2. Boral of lime. 

Tinges the flame grreniih, froths 
and melts into a ycUowifh enamel 
garnifhed with fmall proje6ling 
points. If the blaft be continued^ 
thefe dart off in fparks. 

ORDER V. Sp. gr. from 2.348 to 0.68. 
Genus I. Hardneb 10. 
Sp. 1 . Obfidiao* 

Colour blackifli, in thin pieces gieeii* 
Genus II. Hardneis 6 to 8. 
Sp. 1. Zeolite. 

Gelatinizes with adds. Becomes e* 
ledric by heat. 
Genus III. Hardnefa 3 (04. 
Sp. I. Amianthus. 

Feels greafy* Thcture fibrous. 
Sp. a. Mountain cork. 

Elaflic like cork. f 

Class III. FUSIBLE zv the BLUE FLAME,* 
INFUSIBLE BY THE YELLOW. 

Genus L Sp. gr. from 4.43 104.4. 

Sp. I. Sulphat of baiytes. 
Genus 1L Sp. gr. from. 3*96 103.51.' 

^. I. Sulphatof ftrontitest 
Genus III. Sp. gr* from 2.3^^1 to J.i67. 

Sp. I. Sulphat of lime. 

Class IV. FUSIBLE, and f artlt EVAP0RA-> 

TING.. 

ORDER I. Sp. gr. from 10 to j. 

Genus L Cofour white or grey. Luftre metallic. 
*- Sp. gr. 9 lo to. 
Sp, I. Native junalgam. 

Tinges ffoki white. Creaks when cut. 
Sp.%. Alloy of^lver and antimony. 
Powder greyifh black. 
** Sp. gr. from 6467 to 5.309. 
Sp. 3. Sulphuret of bifinuth. 

Melts when held to the flame of a 
candle. 
5^. 4. Dull grey cobalt ore. 

Streak bluiHi grey. Hardnefs 'K>. 
When ftruck, emits an arfenical 
fmelL. Luftre fcarcely metallicw 
Genus II. Colour red, at Icaft of the ftf\eak. 
Sp. I. Red filver ore. 

Burns with a blue flame. 
Sp^ 1. Hepatic mercurial ore. 

Does not flame, but gives out mcr*^ 
cury before Uie bbwpipc-- 
Genus IIL Colour blue. 
Sp. I. Blue lead ore. 

Btims with a blue flauM and fulphu-% 
reous fmell, and leaves a button o£ 
lead. 
Genus IV. Colour yellowifh green. 

Sp. I. Phofphat and arfeniat of lead combined* 
When fufed by the bbw-pipe, cry^^ 
liallizes on cooling. 
Genus V. Colcur ufually that of copper. Sp« 
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•gr. S.60B4 to 5.6491 • 
i^. X. Sulpboret of nickel. 

Exhales before the blow-pipe an ar> 
ienical fmoke* 

ORDER II. Sp. gr. from 4.6 to 3.44. 
Genus I. Colour grey. 

Sf* i« Grey one of antimoDy. 

Burnt with a blue flame, and leafcs 
a whke ozyd. 
Sp, 2. Grey copper ore. 

Crackles before the blowrpipe. 
Gsitus II. Colour ydlow. 
Sp. X. Pyrites. 

Burns with a blue flame and fulphu- 
reoufl fmell, and leaves a brnwoiih 
bead. 
Sp, a. TeBow copper ore. 

Melts into a bUck mafs. 

CiAss V. EVAPORATING. 

ORDER I. Sp.gr. 13.6. 
Gem us L Fluid. 

Sp. I. Natite mercury. 

ORDER II. Sp. gr« from 10 to s^4^9* 
G&NUs I. Colour red. 

Sp, I. Native dmwbar. 
Geiqvs II. CokMir wkkc or grey. Luftre me- 
taUic. 

Sp. I . Native bifmuth. 

Melts into a wkttc bead* and then 
evaporates in a yellowilh white 
fmoke. Sp. gr. 9 to 9.5. 
Sp. 2. Native antiraoRy. 

Melts andevaporatet in a grey fmoke. 
Sp. gr. 6.6 to 6«9. 
Sp, 3. Native adeniq. 

Evaporates without' melting, and 
gives out a garlic fmdL 

ORDER IIL Sp. gr, from 4.8 to 3.33. 
Genus I. Colour red. 

Sp, 1. Red antimonial ore. 

Melts with a fulphureous fmdl. Sp. 

gr- 4-7- 
Sp* 2, Realm. 

Melts with a garlic fmell. Sp. gr. 

3-384. 
GiNUS II. Colour yelloW. 

Sp. f. Orpiment. 
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CtAss VI. SOLUBLE wtm EFFERVESCENCE N.^iai 
iir MURIATIC ACID. 
Gemvs I. Sp. gr. finom 4.338 to 4.3. 

Sp. I. Carbonaitof barytea. 
Genus II. Sp. gr. from 3.66 to 3.4. 

Sp, I. Carbonat of flrontites. 
Genus III. Sp. gr.from 2.8 to i or under. 
Sp. I . Carbonat of lime. 
We have purpofely avoided riving names to thedaf. 
fes, orders, and genera ; becaoje a more cardid exami- 
natk>n will doubtkfs fuggeft many improvements in the 
arrangement, and an artificial fyftem ought to be brougbt 
to a great degree of perfe^ion before its dafles, orders, 
and genera, be finally fettled. 

We liave excluded from this arrangement ril tbofe 
bodies which in the following fyftem are arranged un- 
der the clafs of combuftfbles ; becaufe there can (carce- 
ly be any dilficulty in diftinguifhiog them both from 
the other clafles and from one another. For fmular 
reafons we have excluded the dafs of (alts. 

Chap. IV. Natvuai. System. 

Avicenna, a writer of the i rth century, dividied mi- 
nerals into fout clafles; ftones, falts, tnflanmnable bodies, 
aod metals (d). This divifion has been, in fomemea- 
fure, followed by all fucceeding writers. Ltnnaens, in- 
deed, the firft of the moderns who publifhed a fyftem of 
mineralogy, being guided by the external charadms 
alone, divided mineraJs into three cUffes, petne^ mimcrg^ 
Joffilia : but Avicenna's daffes appear among his orders. 
The fame remark may be made with refpea to the fy- 
ftems of WaUerius, Wolfterdorf, Cartheufer, and Jufti, 
which appeared in fucceffion after the lirft publication 
of Linnaeus's Sjfiema Naturs^ in 1736. At laft, in 
175B, the fyftem of Cronftedt appeared. He retnftatcd 
the clafles of Avicenna in their place ; and bis fyftem 
was adopted by Bergman, Kirwan, Werner, and the 
moft celebrated mineralogifts who have written fioce. 
We alfo fliall adopt his dafles, with a few flight excep- 
tions ; becaufe we are not acquainted with any other 
divifion which is intitled to a preference. 

We (hall therefore divide this treatife into four clafles. \ft'wA 
I. Stones. II. Salts. IIL Combuftibles. IV. Ores.. 

The firft clafs comprehends all the minerals which 
are compofed chiefly or entirely of earths ; the fecond, 
all the combinations of acids and alkalies which occur 
in the mineral kingdom ; the third, thofe minerals which 
are capable of combuAion, and which confift chiefly of 
fulphur, carbon, and oil ; the fourth, the mineral bo- 
dies which are compofed chiefly of metals. 



Class I. EARTHS and STONES. 



WE fliall divide this clafs into three orders. The firft 
order fliall comprehend all chemical combinations 
of earths with each other; the fecond order, chemical 
combinations of earths with acids ; and the third order, 
mechanical mixtures of earths or ftones. AU the minerab 



belonging to the firft order exhibit the fane hosioge* 
neous apoearance to the eye as if they were iiiiple bo- 
dies. We Audi therefore, for want of a better name, 
call the firft order ftmple ; the fecond order we (Ksll di- 
ftingutfti by the epithet oifalmt ; and the tbifd 9e ftiall 

call 



(n) Corpora mineralia in quatuor fpedes dividuntur, fcilicet in laptdes, et in liqoefaAtva, fulphorea, et (ales. 
£t horum qusedam funt rarse fubftanttae et debilis compofitionis, et qusdam fortis fubftantise, et quaedam dudi- 
bilia, et quaedam non. Avicenna de amgelatione H cot^httinaiitme lapidum^ Cap. 3.- Tieatrum Chendcunty 
t« iv. p. 997. 
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£aitht tBd ^ tiggnMif / liceattre moft of the mmcrab beboging 
ficoaet. ^Q {^ coniSft oi'rmaviA/tmpli^fioniif cemented^ aa it wcre» 



together. 



0ici>tiil. SIMPLE STONES. 



Cronft dt* 'CiioiiSTBDT divided thU order into nine genera* ror- 
_g^„^ ' reTpondtng to nine earths ( one of which be thought 
oompofcd the ftonet arranged under each genus. I'be 
names of his genera were, cokartd^ Jiiicuf^ grawuinmt 
4irgUlaCmf mkaceM^^uQret^ afiifiinm^ xeolithke^ wutgn^s* 
Au his earths were afterwards found to be compounds» 
except the firft* fecond» fourth^ and ninth. Bergman» 
2^ therefore, in his Sciagraphia» firft publiflied in 178 at 
lopfsfcd. reduced the number of genera to five ; which was the 
number of pi imitiTC earths known when he wrote. Since 
that period three new earths have been difcovered. Ao* 
cordingly, in the latell fyftems of mineralogy^ the ge« 
nera belonging to this order amount to eight. Each 
genus is named from an earth ; and they are arranged 
in the neweft Wcmerian fyftemi which we have feen» 
as follows : 

l« Jargon genus* 5. Magnefian genus. 

2. biliceous genus* 6. Caloireous genus. 

3. Glucina genus* 7. Barjtic genus. 
4« Argillaceous genus. 8. Strontian genus. 

. Mr Kirwan» in his very valuable fyften of mineralo- 
gy» hu adopted the fiime genera. Undtr each genus* 
thofe flones are placed, which are compofed chiefly of 
the earth which gives a name to the genus, or which 
at leaft are fuppofed to poflels the charadeis which di- 
13 ^ ilingutih that earth« 
•tfll defict* A little confideration will be fufiBcient to difcover 
that there is no natural foundation for thefe genera. 
Moft ftones are compofed of twot three, or even four 
ingredients; and, in noany eafes, the proportion of two 
or more of thefe is nearly equal. Now» under what 
genus foever fuch minerals are ananged, the earth which 
gives it a name muft form the fmaOeft part of their coia- 
portion. Accordingly, it has not been fo much the 
chemical compofition, as the external charader, which 
has guided the mineralogift in the diftribution of his 
fpccies. The genera cannot be faid properly to have 
any charader at all, nor the fpecies to be connected by 
any thing elfe than an arbitrary title. This defed, 
which muft b<e apparent in the moft vduable fyftems of 
mioeralozy, feems to have arifea chiefly from an attempt 
to combine together an artificial and natural fyftem. 
As vre have feparated thefe two from- each other, it be- 
conca ncceffiury for us to attend more accurately to the 
natural diftribution of genera than has hitherto been 
done. We have accordingly ventured to form new ge» 
ncra for this aider, and we have formed them according 
^ ^4 to the following mka. 

New gene- rj^ ^^ fubftaaoes whidi eater into the mincrala 
belonging to this order, in fuch quantity as- to dcCnrvc 
attention, are the following : 

Aluminat Ghicina, 

SQica, Zirconia, 

Magneiia, Oayd of iron, 

Lime, Oxy d of chromum, 

Barytes, Potafs, 

SoFVL* Vol.il Fart L 



n. 
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All thofe ininerals which are compofed of ^fiim j^l»^s, 
ingredients we arrange under ^tfame genns. Accord- ^^^^' ^ 
ing to this plan, there muft be as many gener^ as there / ^ 
are varieties of combinations of the above fubftances ex- 
ifting in nature* The vsrieties in the proportion of the 
ingredients egnliitute. fpecies. We have not impofed 
names upon our genera, but, in imitation of Betgman ^, * ,Cj^. iv. 
have denoted each by a fymbol. This fymbol is com-^Jt. 
pofed of the ftrft letter of every fubfianoe w^ch enters 
in any confiderable quantity into the compofition of the 
minerals arranged under the genus denoted by it. Thus, 
fuppofe the asmemls of a genus to be compofed of 0^. 
mna^ JtUca^ and o^eyd of^'on^ we denote the genus by 
the fymbol qfi^ The letters are arranged according to 
the proportion of the ingredients ; that which enters in 
tlie grreateft proportion being put firft, and the others 
in their order. Thus the genus afi is compofed of a^ 
confiderable proportion of alumina, of a fmallcr propor- 
tion of filica, and contains leaft of all of iron. By this 
contrivance, the fymbol of a genus contains, within the 
compsfs of a few letters, a pretty accurate defcription 
of its nature and charader* Where the proportions of ^ 

the ingredients vary in the fame genus fo much, that 
the letters which conftiiute its fymbol change their 
place, we fubdivide the genus into parts ; and whenever 
the minerals belonging to any genns become too nooie- 
rous, advanuge may be taken of thefe fubdivifions, and 
eai^h <^ theav may be formed into a feparate genus. At 
prefent this feems unnecefbry (s). 

The following is a view of the different genera be* 
longing to this order, denoted each by its fymbol. Every 
genus is followed by the fpecies included under it ; and 
the whole are in the order which we mean to follow ia 
defcribing them : 

L A. VL I. ASI. 

Tekfia, Micarell, 

Corundum, Shorl, 

Native alumina* Granatice, 

IL AMC a. SAI. 

Ruby* Tourmaline, 

IIL hfm. 

Ceylaaite, 
IV. s. 

QuartE, 

Elaftic quartz, 

Flint, 

Opal, 

Pilchftone, 

Chryfoprafium. 

V. I. AS* 

Topaa, 

Sommite, 

Shorlite. 

RttbiUitc, 

Homflate, 

Horaftone, 

Chalcedooyt 

Jafper, 

Tripoli. 



Cc 



Argentine felfpar. 

Mica, 

Talc, 

Bafaltine, 

Hornblende, 

Obiidian, 

Petrilite, 

FeUite. 
VIL SAP. 

Felfpar, 

Lepidolite, 

Leucite. 
VIIL SAO. 

Emerald. 

IX. SAB. 

Suuralitc* 

X. I. ASL. 

ChryfoberyL 

2. SAL. 

Hyalite, 
^delite. 

3. sawl; 



(b) We need hardly remarkf that the laft three genera of Werner bdong lo the fccood ordor of the firft da|ii 
«f this tronife. 
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O. I. ii. 

TdefisL 



3. SiWL. 

Zeolite, 
Stilbttc, 
Analcimc. 

4. SLA. 

LazuUte. 

XL SALT. 

Garnet, 
ThumerftoQfy 
Prchnite, 
Thilbte. 

XIT. I. AMS. 

Cyanite. 

It. MSA. 

Serpentine. 

XIII. MSAI. 

Potftone, 
Chlorite. 

XIV. SLAM. 

Siliceous fp«r. 



XV. SAML1. 

ArgiUite. 

XVI. 8M. 

Kiffekin, 
Steatites. 

XVII. MSI. 

ChryfoUte, 
Jade. 

XVIII. 8ML. 

Afbeftus, 
Afbeftinite. 

XIX. I. SILM. 

Pyroxen, 

Afbeftoid. 

2. SMIL. 

Adinolitc. 

XX. SL. 

Shiftofe borneAonc. 
XXI. zs. 

Zircon. 
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Gbnus I. A. 

sYECiBs I. Telefia (f). 

Oriental ruiyf fapph'tre^ and topa% of mineralogtfts*— 

Rubit (Portent of De Lifle. 

Three ftones, diftinguin^cd from each other by their 
colour, have long been held in high eftimation on ac- 
count of their haidncf* and beauty. Thcfe (lones were 
known among lapidaries by the names of ruby^ foppbire^ 
and topa%^ and the epithet oritntal was ufually added, to 
diftinguifti them from other three, known by the fame 
names and the fame coloucs, but very inferior in hard- 
nefs and beauty. MineralogiiU were accuftomed to 
confider thefe ft ones as three diftind fpecies, till Roro6 
de Ij'de obfcrved that they agreed in the form of their 
cry dais, their hardncfs, and moft of their other proper- 
ties- Thefe obfcrvatloss were fiifficient to conftitutc 
them one fpecies ; and accordinply they were made one 
fpecies by Rome de Lifle himfelf, by Kirwan, and fe- 
veral other modern mineralogical writers. But this 
fpecies was deftitute of a proper name, till Mr Hany, 
wliofe labours, diflinguidied equally by their ingenuity 
and accuracy, have contributed not a little to the pro- 
grefs of mineralogy, denominated it teftfia^ from the 
Greek word tixkt.oc, which fignifies /^/^^'fi 

The telefta is found in the £aft Indies, efpecially in 
Pegu and the ifland of Ceylon ; and it is moft common- 
ly cryftallizcd. The cryftals are of no great fiae^ Their 
frimitive form, according to Mr Hauy, is a regular 6x- 
iidcd prifm, divifible in diredions parallel both to its 
bafes and its fides ; and confequently giving for the 
form of its primitive nucleus, or of its integrant mokcult^ 
an equilatei^ three-fided prifm *. The moft ufual Ta- 
riety is a dodecahedron, in which the telefia appears un- 
der the form of 'two very long flender fix-fided pyra- 
mids, joined bafe to ba& f. The fldts of tKele-J>yramids 



are ifofceles ttiabgles, having t&e aqgle at their vertex siapk 
22^ 54', and each of thofe at the bafe 78*' 4S' (c). . ^^^ 
The inclination of a fide of one pyramid to a contigu* ' 
ous fide of the other pyramid is 139" 54' f . In fome| ;Ai^ ^ 
fpcciment the fummits of the pyramids are wanting, io Hme it 
that the ctyftal has the appearance of a fix-fided prifm, ^>» »• 
fomewhat thicker in the middle than towards the extre- ^'^* 
mttics*. The thj^e alternate angles at each extremity of « fig, 1. 
ebis prifm are alfo fometimes wanting, and a tmall trian- 
gular face inftead of them, which renders the bafet of the 
fuppofed prifm nine-fided. The inclination of each of 
theft fmall triangles to the bafe it* 1 22^ 1 8' {. For figures \ Htnj^ mi 
of thefe cryftals we refer the reader to Komi de LUlt 
and Hauy *. « ji^ 

The texture of the telefia is foliated, and the joints 
are parallel to the bafe of the prifm' f. Its luftre va-f H«^ 
nes from 3 to 4 ( h ). Tranfparency ufually 3 or 4, 
fometimes only 2.. It caufcs only a fingle refradion. 
Specific gravity from 4. to 4.288. Hardnefs from 15 
to 17. It is either colourlefs, or red, yellow or blue. 
Thcfe colours have induced lapidaries to divide the te- 
lefia into the three following varieties. 

Faritty 1 . Red tdeiia. 
"Oriental ruby. 

Colour carmine red, fometimes verging towards'-vio- 
let. Sometimes various colours appear in the fame ftonet 
as red and white, red and blue, orange red. Hardncfs 
17. Sp. gr. 4.288. 

Fariety 2. 'Yellow telefia. 
Oriental topait. 

Colour golden yellow. Tranfp. 4. Hardnefs 15. 
Sp. gr. 4.0106. 

r Variety 3. Blue tekfia. ' 
Orientai fappbyr. 

Colour Beriin blue, often fu very faint that the ftone 
appears almoft colourlefs. Tranfp. 3, 4, 2. Hardnefs * 
17. Sp. gr. 3 991 to 4 083 t. This variety is n^XGnvXi,' 
probably the fame with the fapphyr of the ancients, y*-- *'.'*' 
Their fapphyr was diftingoifhed by gc^d-coloured fpots, !/<*'■ '^•"' 
none *of which are to be fecii in the fapphyr of the mo» 
derns||. ^ ^ . ^ eSs 

A fpecimen of this laft variecy, analyfed by Mr Kla» Thrfirt- 
proth, was found to contain in icx> parts, J'^- "^'f 

98.5 alumina, 
t.ooxyd of iron, 
0.5 lime, 



p. IOC. 



100.0 •. • ' •JVifrtff 

The colouring matter of all thefe varieties, is, acoord> |, gt. * ^ 
ing to Bergman's experiments, iron, in different ftatcs 
of oxydation. He found that the topax conttiined .06^ 
the ruby . i, and the fapphyr .02 of that metal f . Hot ^ ^^^rrmjs 
when thefe experiments were made, the analyfis of ftonesii. ^'! 
was not arrived ata fofiicient degree of perfection to 
enfiire 4KCUracy. No coaelufion, therefore, can be 
drawn from thefe experiments,^ even though we weir 
certain that they vaere made upon the real varieties of 
telefia. 



a>scics 



(r) See Kirwan^s J^ineralagy, I. 2 ^o,'^Gme&m*s Sy/ima Nature 0/ Linnavs^'llL ijcl — Rome dt Lifl^s^ 
Cryftallographiey II. jxi.-^Bermanni OfuJcula% II. 72. 

(c) In fome inftances, the angle at the vertex is yi^^ ^ofe at the bafe 74^" 30V and the inclination of. twor 
triangles I2»^ 36'. -See Hauy^Hid, -i . .r > i 

(h) When the kind of IuSm is not fpedfied, at in the prcfeot iaftaiicei the tmmmi it always 
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Coruuduoi. 



MI 

%ficit^ t, Comodum (i). 

Comndumxii QvaxMn-r^ Mamaniine ./par of Klaprotb 
and Ktrwan-«-Cor/Wo/iof Hauyo—- C^rfviWuin of 
Woodward. 
This ftoi^e, though it appears to have been known to 
Mr Wood ward, may be faid to have been firft dlftin* 
ffuHbed fr6m otter minerals by Dr Black. In 1 768, 
Mr Berry, a lapidary in Edinburgh^ received a bot of 
it from Dr Anderfon of Madras. Dr Black afcertain* 
ed, 'that thefe fpecimens* differed fnun all the ftones 
known to Europeans ; and, in confequence of its hard- 
ncGs, it obtained the namf of adamantine, /par, 'Not* 
withftanding this^ it could fcaroely be fatd.to have ]>een 
known to European mineralogifts till Mr Greville of 
London, who has done fo much to prooMte the fcience 
of miueralogy, obtained fpecimeos of it, .in 1 784, from 
India, and diftributed them among the moii eminent 
chemifts, in order to be analyfed. Mr Greville alio 
learned, that its Indian name vtras Corundum. It is 
found in I ndoftan, not far from tho^ river Cavcry, which 
is ibuth from Madras, in a rocky matrix, of confider- 
able hardaefs, partaking of the nature of the ftone it- 
felf *. It occurs jalfo in China ; .and a fnbftance, not 
unlike the matrix of corundunrit has been found in Tcree> 
one of the weftetn idands of Scotland f. 

The corundum is iifually cryftallizcd- Its primitive 
form, difcovcred by Mr Hauy:^ and the Count de Boar- 
non *, is a rhomboidal p^uidlelopipcd, whojie fides are 
equrl rhombs, with angles of 86^ and 94^, according 
to Boumon, or whofe diagonals. are to each other as 
xxviii. ^^1.^17 to V^'i* according to Hauy ; which is very near- 
» Nichi'- J ji^^ ^^^^ thing t. The moft common variety, for the 
ii- 54X. primitive form has never yet becp found, is the regular 
f Fig. 3. ftxilded prifm, the alternate angles of which are lome* 
jFig. 4 times wanting |[, and the triangular faces, which occupy 
their place, ^re inclined to the bafe at an angle of T22® 
I TuBmt* ^4' J. Sometimes the Corundum is cryttallized in tJre 
"'*' form of a fix- tided pyramid, the apex of which is gene- 

rally wanting. For a'defcHption and figure of thefe, 
and all the other vaneties of corundum hitherto ob(er- 
ved, we refer the reader to the'diiRrtation of the Count 
• Sec aYo dc Bournon on the fubjeA ♦. 

if aJ/TP '^*** texture of the corundum is foliated, and the na- 
xxviiCadz.^^^^^ joints ai% parallel to the faces of the primitive 
rhomboidal paralldopiped. Luilre, wh6» in the di- 
rection of the laminae, 3 ; when broken tcrofs, o. O- 
pake, except when in very; thin pieces. Hardnefs t$. 
f X/.7Ar©tf..Sp. gr. from 3*710 to4.i86t. Colour gr«y, often 
MrGr ^'^ various (hadcs of bke and green, 
rt^/r, Afl According to the analyfis of Klaj^coth^ thcconui- 
thai/»M*s dum of India is compofed of 
**""• 89.5 ahimioB^ 

^^^ filica,' 
iv^f osyd of iron. 



]& R A L O G Y. 

A fpeeimen from Cbina of 

84.0 alumina, 
6,5 filica, 
7*5 o*yd of iron, 



simple 
Stt^nei. 
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^^'g't 



96.25't, 



98.0 1|. . ^ imd.uji, 

Notwithftaading the quantity of filica and of iron 
which thefe analyfes exhibit in the corundum, we have 
been induced to include it in thfr prefent genus, on ac- 
count of the ftrong refemblance between it and the 
third variety of telefia. The ftriking refemblance be- 
tween the cryiUls of telefm and corundum will appear 
evident, even from the fuperficial defcription which we 
have given; and the obfervations of De Boumon * ren* * NuM* 
der this refemblance -ftill more flrikiug. It is not im-yi«*' 7««r« 
probable, therefore, as Mr Greville and the Count de"'* ?• 
Bournon have fuggefted, that corundum may be only 
a variety of telelia, and that the feeming difference in 
their ingredients is owing to the impurity of thofe fpe- 
cimens of corundum which have hitherto been brought 
to Europe. Let not the difference which has been 
found in the primitive form of thefe Hones be confider- 
ed as an infuperable obje^ion, till the fubjtd has been 
again examined with this precife objc£l in view; for no- 
thing is eafier than to commit an ovcrfight in fuch dif- 
ficult examinations. 

SPECIES 3. Native alumina (k). Native sli 

This fubdance has been found at Halles in Saxony miua. 
in compad kidney-form mafTcs. Its confiflence is earthy. 
Lull re o. Opaque. Hardnefs 4. Brittle. Sp. gr. mo- 
derate. Feels foft, but meagre. Adheres very flightly 
to the tongue. Stains very flightly. Colour pure white. 
Does not readily diffufe itfclf in vTater. 

It confifts of pare alumina, mixed with a fmall quantity 
of catbonat of lime^ and fometimes of fulphat of lime f . ^ Schr^er, 

* ■ .28 

Genus II. amc. o ,. ^..^ 

SPECIES I. Ruby (l). Ruby. - 

Spinel and ha/aff Ruhy of Kirwan --Rulj of Hauy 
"^RubisfplnelU odoedre of Dc Liflc — Spinellui of 
Gmelin. 
This ftone, which comes from the id and of Ceylon, 
is ufually cryftallizcd. The primitive form of its cry- 
ftals is a regular o6lobedron« compofed of two four* 
tided pyramids applied bafe to bafe, each of the fides » 

of which is an equilateral triangle % (m). In fome cafes ifj^.^. 
<two oppofite iidt's of the pyramids are broader than the 
other two ; and fometimes the edges of the odohedron 
are wanting, and narrow faces in their place. For fi- 
gures and dtfcriprions of thtfe, and other varieties of 
thefe cryftals, we refer the reader, to Rom^ de Llfle and 
ihc Jthe Jijfscr '* . *CrvjfuII.(L 

The textjure of the ruby is foliated. Its luftre is 3. izb. Efl- 
Tranfp. 3.4. It caufes a tingle rcfradioo. Hardncfs*'^VM/«<r. 
»3- ^P- R''- 3*57^t to 3 625 J. Colour red; »^ <J€ep» Pj^^^^^^, 
<hc ruby is ufually called balafs; if pale xoiy^fpinelL ^ Hafcf>etH 



c 2 



ThCaod Grt» 



viilt* 



(v). Sre- Kirm/sn-4 Ninera/ogyy /L'^ Klaprotb in Beeb, der Berlin^ VIII. 295. and B^trdge^ I. 47.— iJfr 
Greville and the Count de Boumon in the Philofophical TranfaQions 1798, p. 40?. and in NifholjWs Journal^ 
II. 540. and III. S.-Mr Hauy Jour, dt Phyf XXX. 193. and Jour, dc Min. N XXVII [. 262. . 

(i) See KlrmyiUi*'^ Mkurahgy^ I. I75v*it^ ^(;krebe$\ 15. St'ikky p. 209. 

(l) See Kirnvan*9 Min. I- 253.— I^em/ de LiJU^ II. 224. — Klaprolh Beeb. der Berlin^ III. 336. and BeU- 
trerge^Jl. u^Vauifu^j^ilin, .dc Gtfm.XXVlL $- tLniXXKh 14I. 

(m) We fliall afterwards diftioguiih tlua odobi^droq either by the epithet regular or aluminiform, becaufe it ii 
the well known form of cryftals ol alum. 
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Sartbt aad TtkC Tvbff Bccording^ to the antlyfie of VauqttcUflf if 
^^"°^*- . compofied of 86.00 mlumint, 

8.50 magnefiay 
5.25 chromic acid. 
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99.75 » 
The ancients feem to 4iaTe daffed this ftone amon^ 
their hyacinths f. 

Genus IIT« aim. 
SPECIES t. Ceylanite. 
The mineral denominated eeylanite^ from the iflaad of 
Ceylon, from which it was brought into Europe, had 
been obferved by Rom6 de Lifk % ; but was firft de- 
fcribed by La Metherte in the Journal de Phyfi^ue fimr 
January 1793. 

It 18 mod commooly found in rounded maiTea ; but 
fometimes alfo cryftaiUaed. The primitive form of its 
cryfta^ is a regular oAohedron : it commonly occurs 
binder this Cbnn, but more commonly the ed^es of the 
<y^ohedron are wanting, and fmall faces in their place %• 
* The fra<^ure of the eeylanke is conchoidal *. Its 
internal Ipftre is glaffy. Nearly opaque* except when 
in very thin pieces. Hardnefs 12. Sp. gr. firom 
3, 7647 f to 3*793 J:* Colour x!i the mals» black; of 
very thin pieces* deep green. Powder, greenifli grey. 
According to the analyfis of Deicotila the ceylanue is 
conipofed of 68 alumina, 

16 oxydof koiH 
I a magnciia» 
2 filica. 



Genus IV. ». 

SPECIES I. Quartz^H. 

This fton«9 which is very common in moil roountam- 

I J^ir«M»*« QII3 countries, is fometimes cryftalliaed* and fi)metimea. 

M»n. I, a4i* amorphous. The primitive form of its cryftals, accord'-^ 

ing to Mr Hauy, is a rhomboidal paraUelopiped ; the 

angles of whofe rhombs are 93 '^ 22', and 86 38' ; fou 

• Jotiri* ^hat it does not differ much from a cube *. The moi^ 
Mmy V9 common variety is a dodecahedron ^, compofed of two. 
xzyiis. a55*fix*fided pyramids, applied bafe to baie, whofe fides are*. 

♦ Fig. 6. ifofcelcg trian^s, having the angle at the vertex 40S 

and each of the angles at the bafe 70^ ; the inclination 
o£ a fide of one pyramid to the contiguous fide of the 
other pyramid is 104°. There is often- a fia-fided prifm 
interpofed between the two pyramids^ the (ides 'of which 
always correfpond with thofe of the pyranuds || . For a 
deicriptioo and figure of the other varieties of quartz» 
cryflals, and for a demonftration of the law which they 
have followed in cryilallizing, we refer the reader to 
Rome de UJief and Mr Hauy J. 

The texture of quartz is more or lefs foliated. Frae* 
^ jw ture, conchoidal or fplintery. Its luftre varies from 
•.^'s!^ Sec 3 ^<* *> *"^ ^^ tranfparciKy from 4 to 1 ; and in fome 
alfo Lawu^ cafes it is opaque. It caufes a double refrafkion. Hard* 
^berUfJwr, ncfs, from 10 to II. Sp. gr. from 2.64 to 2.67, and 
^fhf' in one variety 2.691* Its colour is^ exceedingly va« 



A I. OCT, CItfir. 

nous ; a circumftance wMch his (iMlttecd minembgtfis 
to divide k into numerom varieties. Of tliefc the fel* 
towing are the chief;-. 

1. Pure colourlefiiy perfedly. tranfparent cryftaDizcd 
quarts^ having much the appearance of artificial crylial; 
known by the name of'rock crj/Htl: 

2. Quarts* kfs traofperent, and vrith a fpKntery frac- 
ture, haa^ uibalty been cyftinguifhed by the name of 
gMtariz, and feparated from rodL cryftid. As there is 
BO occafion for this (cpaFation* we have, ia imitation of 
Mr Hauy, choieo the word quarts for ^tj^eeifc namt^ 
comprehending under it all the varieties. 

3. fitood red quarts-; formerly catted nff^ofleUa hya^ 
cinth^ and by Hauy fwarin hemaioidt. It owes its colour 
to oxyd of iroo. The mineral known to-mineralogtfts 
by the name oi^n^p/e^ and coofideved by them as a v«« 
riety ofjajper^ has. been difoovercd by Dolomieu to be 
merely this variety of quarts- in an amorphous ftate *• • Jtv.Je 

4« Yellow quartz-; called falfe topaa. -^'"^ ^ 

5. Rofy red quarts ; called Bohemian ruby* "'^ *^'' 

For a niMer enomeration of thefe varieties, we refer 

the reader to Smetfer*t Mmerahgy fs Kirwan*s Mimer- f L S9» 

dogy %^ and Graehn's- edition olthe Sy/Uma Nalurs of ^ j^ _^ 

LinnsM $• This laft vrriter, however, Mis arranged fe- 1 ^ ^ 

veral' minerala under quartan which do«not* belong, to it. 

Pure quarts is coo^pofed entirely, of filica ; but fome 

of the varieties of this ^(>ecies are contaminated vrith 

meullic OKydsy and with a iiiiaU quantity of other 

earths.. 

31 

8f€Ci«s 2. Elailic Quartz^ (r). Bbibc 

This fingular flone Is moderauly elailic» and flexible H<^^ 
in every direction. Texturcy earthy. Luftre, o or i. 
Hardnefs, 9. Brittle. Sp.gr. 2.624.. Colour^ greyiih 
white. Phofphorefces when fcraped with a knife in the 
dark* The fpcdmen analyfed by Ml* Klaproth con* 
tainedi 96.5 filica, 

2*5 alumina, 
5. oxyd oflroB^ 



^^S t 



Fig. 7. 






SPECIES 3. Flint (b). 31 

Pyroma^mt — Pierre a fufii-^ilex of Hauy^ Ffiat 

This ftiMie, vrhich haa become fo neceffary in modem 
wor, is found in pieoes* of different fixes, ami ufnafly 
of a figure more or k*fo globular*, commonly among 
chalk, and often arranged iftfome kind of order. In. 
Saxooy it is^Caid to have been found cryilattiaed in hexa* 
hedrons, conipofed of two low three-fided pyramids ap> 
plied bale to bafe *. «G«fii^ 

Its texture is compa^. Its frsAnre, foiooth cott^SjftmSt* 
choidal. Luftre, external o, the. ftones being always^^'***^ 
covered by a white cruft; internal 1, inclining to ' 
greafy. Tiranfp. 1 1 when very thin, 3. Hardnefs, 10 
or II. 8p. gr. from 2.58 to M\6^ Colour varies 
from honey yellow to browliifh bhck. Very brittle, 
and fplits into fplinters in every direAion. Two pieces 
of flint rubbed fmartly together phofphorefce, and emit 
a peculiar odour. When heated it decrepitates, and be* 
comes white aadjopaque* Whan expoied long to the 

air 



(m) Kirwan*s hfhi, I. ^iC-^Gerhard Mm* Berlitiy 1783, lOj. r^KlaptciiU Bnfrage 2 Band^ 1 13. Sec alfo 
Jour, de Phyf. XLI. 91 . 

(o) Klrwan's Aftn. I. ^01. -^Dolomieu Jour de Mm. N*" XXXIII. 693. a«d Si^vet^ Und. 7 13. Thefe hul 
gentlemen give the only accurate account dt the method of making gun flints. 
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Sarthiaud air ft eftfii iMcomet eovetttf with • wiuie cruft, 
^^'^^ fpccimea of flint analjfiNl by Klaprotb contained 

98.00 ^lica» 
•50 limet 
.25 atuimnay 
Q.35 oxyd of iroa» 
r.oo water. 
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f Aftrtfi*, t0O.O0 1 

** ^^ Another %)eciaien anidyfcd by Dolonueu was coia* 

poled of 97 fihca, 

I alumina and oxyd of iroot 
• water* 



I Jour, de 
Min. N^ 



^lOOt .... f 

The white cruft with which flint 10 envelopedi con* 

^^' ^° ' fifts of the fa<he ingredienu» and alfo a litde carbonat of 

lime. Dolomieu difcoirered that water is eflfential to 

f int ; fbr when it is feparatcdby heat the ftone iofes its 

{ liiJm properties §* 

The manufa6kure of gon flints is chieflr confined to 
two or three departments in France. The operation 
is exceedingly fimple ; a good workman will make a' 
1000 flints in a day. The wholran confifts in ftriking 
the ftone tepeatedty with a kind of raaUtty and bringing 
off at each ftroke a fplinter, fliarpat one end and thidker 
at tlie other. Thefe fpltnters are aftnrward Aiapcd at 
l^eafure, by laying the line at which it ia wiftod they 
ihould bretJc, upon a fharp iron inftmment, and then 
giving it repeatedly fmali blows with a raattet. During, 
the whole operation the worknaan holds the ftoao in his 
I Jii^m \and, or merely fuppovts it on his knee ||. 
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ssECjEs 4. Opal{p). 

This ftone is found in many parts of Europe. It is 
iifually amorphous. Its fra^urc is conchoidaly com- 
monly fomewhat tranfparent. Hardnefs from 6 to ro. 
Sp. gr. from 1.7 to 2.66. The lownefc of its fpecific 
gravity, in £bme cafes, is to be afcribed to accidental 
cavities which t!»c ftone contains. Thefe arc ft>metime» 
filled with drops of water. Some fpccimens of opal havie 
the property of emitting various coloured rays, with a 
particular efifulgency, when placed between the eye and 
the light. The opals which pofTefs this property, 
arc diftinguiflied by lapidaries by the epithet orientai ; 
and often by mineialogifls by the epithet fi oit/SFi. This 
property rendered the ftone mnch efttemed by the an- 
cients. 

Variety S . Opal c^lct'-^Opxthf npStfis* 

Luftre glafly, 3. Tranfp. 3 to 2. Hardnefs, 6 to R. 
Colour, ufually light bluiih white, ibmedmes yellow or 
green. When heated it becomes opaque, and fome* 
times is decompofed by the action of the atmofphere. 
Hence it feems to follow, that wat^r enters cflentially 
into its compofition. A fpecimen of this variety, ana* 
lyfed by Klaproth, contained 

90 filica, 
10 water. 

TOO f 

Variety 3'. Semi-opal. 
Fiadnre, iniperfe£Uy concboidal* Luftre, glaffy 2« 
Tranfp. 2 to^ 3. Hardinefs, 7 to 9. Its colours are very 



▼ariouf I greys, yellowr, red« biownt, gfeeM of different Simple 
kinds. ^ Slants 

Specimens of this variety fometimes occur with rifts: ' ♦ 
thefe readily imbibe water, and therefore adhere to the 
tongue. Thefe fpecinoens fometimes become tranfpa- 
rent when foaked in water, by imbibing that fluid. They 
are then called bydropbane^. 

Variety 7,. Cat's eye ♦. • Kinvsm't 

This variety comes from Ceylon, and is feldom/feen-W'«*-30i» 
by European mfncralogifts till It has been polifhed by ^^'f^*- 
the lapidary. Mr Klaproth has dcfcribed a fpecimen ^q/ ^'*' 
which he reeeived in its natural ftatc from Mr Greville 
of London, its figure was nearly fquanr, with (harp 
edges, a rough furface* and a good deal of brilliancy. 

Its texture is impcrfcftly foliated. I^uftre greafy, 2. 
Tranfp.. % to 2. Hardnefs xo. Sp. gr. 2.56 to 2.66. 
Colour, grey ; with a tinge of green, yellow or white : 
or browa, with a tinge of yellow or ted. In certain 
portions it reftetfts a iplendid white, as does the eye of 
a cat ; hence the name of this ftone. 

Two fpecimens, analyfed by Klaproth, the firft from 
Ceylon, the other from Malabar, were compofcd of 
95.CO 94*50 filica, 

1*75 2.00 alumina, 

1.50 1. 50 lime, 

a 2 5 0. 25 oxyd of iron. 



98.5 



98.25 f: 



sfEciss 5. Pitchftone^* 
MemiiUi^ 



^ Batragep 
\. 94. 
t Jlid. p. 
96. 

This ftone, which occnrs indiffcreat parts of Ger« 34^ 
many, Franc^, and other oouniries* has obtained i^'ft- ^?* 
name from fome reCemblanco which it has been fnppofedf 291.—'* 
to have to pitch. U is moft- ufually in amorphona pieces £)««^a»i«i, 
of diflerenc fizes ; and it has been found aUb cryftalli- -AfM*. "Pan 
»ed in fix-fided prifina^ termiintpd by three-fided py.'7^7>P»^^ 
ramidsk 

. Its texture is cohchoklal and uneren, and (nne^'mea* 
approaches the fplintery^ Luftre greaiy» from 3 to !• 
Tranfp. 2 to i, fometimes o. Hardnefs 9 to %o. Ex- 
ceedingly btitde ;.. it yiekis even to the nail of the fin* 
ger. Sp. gr. 2.049 ^^ 2.39. Its colours ate numer- 
ous, greyiih black, bluilH grey, green, redi yellow of 
difierent fliades. Sometimes feveral of thefe oolours- 
appear together in the fame ftone. A fpecianen of 
pitchftone from MefniLmontant near Paris. *^ analyfed •See Jottn^ 
by Ml KlapTotlH.contain<d dt Pbyf, 

85.5 filica, ««»• 219^ 

I f.o airand water> 
i.o alumina, 
•5 iron, 
.5 l ime and asagnefia* 

98.5 t f &^0M, 

s^EClfis 6. Chnrfoprafiom (qJ.. "' ' ^* 

This mineral, which !s fouxifl in different parts ofchry^bpn^ 
Germany, particularly near Kofemiitak in Silefia, is al-fium^ 
ways amorphous. Its fradure is either even or incli* 
ning to the Q>lintery. Scarcely any luftre* Tranfp. a- 
to 3. Hardnefs 10 to 12. Sp. gr. 2.479. Colour, 
green. In a heat of 130^ Wedgewood' it whitens and 
becomes opaque. 

At. 



\ 



r) Kimvan*i Mm. I. 289.— ^a^y, Jouk d*HiJI. Nat. 11, 9. Deius. Nouvi J^r. Jk Fbyf. I>45. 
Qj Kirwan's Miu* 'L—Lebmann* Mem* Bcr/itu iJSS'f* %0Z**^I0afr9tb Batragt^ XL 1^7. 
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Afpecimtii of ihit 0ofte» . tualfifd by Mr Klaproih, 
contaiocd 96. 1 6 filicai 



tm 
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i.oo o&fd of (lickclt 
0.83 limet 
0.08 aluminsy 
0.08 oxyd of iron. 
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.Genus V. 1. as, 
SPCCIE8 I. Topaz (»), 
Occidental ruly, topax, zn^fapphyr* 
The name topaz, has been rcftrided by Mr Flaay to 
the ftoncs called by mineralogies occidental ruby, topaz, 
and fapphyr ; which, agreeing in their ayflallizacion 
and moit< of their properties, were arranged under one 
fpcclcs by Mr Rome de Lifle. The word topaz^ dori- 
ved from an ifland in the Red Sea (s), where the an- 
cients ufed to find topazes, was applied by them tp a 
mineral very different from ours. One variety of our 
topaz they denominated chryfoiite. 

The topaz is found in Saxony, Bohemia, Siberia, 
and' Brazil, mixed with other minerals in granite rocks. 
It is commonly cryftallized. The primitive form of 
Its cryllals is a prifm whofe fides are reflangles, and 
bafes rhombs, having their greatcft apgles 124** 22', 
and the integral molecule has the fame form* ; add the 
height of the prilm is to a fide of the rhomboidal bafes 
... . as 3 to 2 J. The different varieties <>f topaz cryftals hi- 
?^"'g**7: thcTto obferved, amount to'6. * Five of tlicfe are eight- 
*' ' fided prifmsj-terrainated^ by' fonr-fidAl pyramids, or 
wedge-ftiapcd fummits, -or by irregular figures of 7, 13, 
on 5 fides |[ ; the laft variety 'ts a twelve- iided prifm, ter- 
minated by -fix'fided pyramids wanting the apex. For 
an accunate defcription *and figure of thefc varieties wc 
refer the reader to'Mr HaUy f. 

The texture of the topas is foliated. Its luftre ta 
from a to 4. 'rrvnfp.' from 2 to 4. It caufes a double 
refradion. Hardnefs 1 2 to 14. Sp. gr. from 5.531 1 
to 3 564. "The Sibffnan and Brazil topazes, wheo 
Netted, become pofitively elefh-ified on one 'fide, and ne- 
|Hi^,i^«^'gativdy*on the other J. It is inftifible by the blow- 
zy -ptpe. * The yellow topac of Bnnil becomes red when 
. expofed to a ilrong heat in a crucible ; that of Saxony 
becomes white by the fame procefs. This (hews us, 
> tltat the colouring matter of thefe two ftones is dif 
' ferent. 

The colour of the topaz is various, which has indu- 
ced mineralogifts to divide it into the following va* 
neties : 

1 . Red topaz, of a red colour inclining to yellow ; 
called BrazUtan or occidental mby, 

2. Yellow topaz, of a golden yellow colour, and 
fometimes alfo nearly white ; called occidental or Brazil 

" topaz. The powder of this 4nd the following variety 
^ ^' • caufes fyrup o^ violets to afliime a, green colour ||. 
im^ j9¥r'de' 3* •^«*^'' topat^. ^ It is ©f a pale wine yellow colour, 
Miu .N'^ v-d fometimes gr^yilh white. 



I Fig. 9. 



f Jour, ^t 
Mim, ihid. 



:.4* ,^^9'mmrm$^ It li of a Uuifli or ptk gnes 

colour. 

^ 5. Oaidenlul fapphyr. It isof a bUie coloori and fom^ 
times white. 

A fpecimen of white Saxou topaz> analyfed by Vau* 
quelin, contaiDcd 6^ alumina 

3» filic*. 



^tuvv 
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^rscus 2. Sommite. 
This ftone was called fommite by La Metheric, from d 
the moutain Somrea, where it was firft found. It is^^nn^i^ 
ufually mixed with volcanic produ6^ions. It crydallizes 
in fix- fided prifma, fometimes terminated by pyrunlds. 
Colour white. Somewhat tranfparent.- Sp. gr. 3.2741. 
Jnfufible by the blow-pipe. According to the anaJyfii 
of Vauquelin, it is compofed of 

49 alumina, 
46 filtca, 
2 lime, 
1 oxyd of iroti. 

srtciEs p Shorliuf. ""i*'^ 

This ftone, which received its oame from Mr Klap-s^onf^ 
roth, u gencnlly found, in irregular oUong maffes or [ Kir^a* 
columns, inferted in granite. Its texture b foL'a(cd.A^>>'*^^ 
f*raAure uneven. Luftre 2. Traofpareocy 2 to i. Hard- 
nefs 9 to 10. Sp. gr. 5* 53. Colour greenifli white, 
or fulphur yellow. Not altered by heat. According 
to t^ analyfis of Klaproth, it is Qompofed of 

50 alumina, 
50 filica. 



xco 
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SPECIES 4. RubeUite (r). 
Red jborl of Siberia* 
This ftone is found in Siberia mixed uith white 
quartz. It is cryftallized in fin all needles, which are 
grouped together and traverfe the quartz in various di* 
regions. Texture fibrous. Frafture even, inclining 
to the conchoidU. Tra»fparency i ; at the tAge% 3. 
Hardnefs 10. Brittle. Sp. gr. 3.1. Colour crimfon, 
blood or peacK red. By expofore to a red beat it be- 
comes fttow white ; but lofes none of its weight. It 
tinges foda blue, but does not melt with it. 

According to theanalyfis of Mr Bindheim, it is com* 
pofed'of 37 filica, 

.35 alumina, 
5 oxyds of iron and manganefe. 

• w 

iPECiEs 5. Homflatc(u).* 

Sl^fcppcrphyry. ^ ^ 

This ftone, which occurs in mountains, « gCDeraMy 

amorphous ; but fometimes alfo in columns. Struc- 
^ tare 



.^9 
V.iU* 






■ ii fc 11 I 



(r) Kir^an's Min. !l. 254.— Pa//. Mzm^ J^erlin^.l'j^'jt p. 46.— i^/^r^ra/; ibid. 1776.^^. 73. sikI 160.— 
Ifeniel./j^ltl.^^caid.Nat.CMr.lV.^i6. . ... j'ffi. 

(s) it got its name from ttrari', tofceki becaufe the ifhind was often furrounJed wich fog, and tliercforc diin* 
Ault to find. See Plinii lb. 37. t:. 8. 

(t) Kir*tvan^t M'ln. I, 288. Bindheim, CreWs Amta^Sy 1792 /. i^20. 

(uj Kirjwan's Min. \,. lO^.—WitgUb. CrdVs Amials, X787. i Band. 3oa.vwScc alfo Rcufs, Samml^ NtUuf* 
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MINER 



jBarihs and tufc flaty. Texture foliated. Frtfturc uneven and fplin- 
irtjnw. icry; fometimcs approaching the conchoidal Lutlre O. 
Tranfparcncy i or o. Hardnefa ' abom lO. . Sp. gr. 
from 2.5 1 2 to 2.7. Colour different (hades of ^rey, 
frona o/b to biuj/h or olive green* Melts at 145** Wedge- 
wood into an enamel. A fpecinien, analyfed by Wedge« 
woody contained 73.0 filica, 

23.9 alumina, 
3.5 iron. 



litones. 



100.4 



4t 
HoToftone. 



SPECIES 6. Homftone(x). 
Pctrojikx-- Chert. 
This ftone, which makes a patt of many mountainSj 
is ufually amorphous ; but, as Mr Kirwan informs us, 
it has been found cryflallized by Mr Beyer on Schnee- 
berg. Its cry dais are fix fided prifms^ fometimes ter- 
minated by pyramids ; hexahedrons, confining of two 
three-ilded pyramids applied bafe to bafe ; and cubes, 
• Kirwam, or fix-fided plates *. Its texture is foliated. Frpfture 
^i^3* .fplintery, and fometimes conchoidal. Luflrc O. Tranf- 
parcncy, I to 2. The cryftals are fometimes opaque. 
Hardntfs 7 to 9. Sp. gy. 2.332 to 2.6^3. Colour 
ufually dark blue : but horndone occurs alfo of the fol- 
lowing colours ; . grey, red, blue, green, and brown of 
t Sehmeif" different fhades f . 

/•■*' ^fi«. According to Kirwan, it is compofed of * * 

•• "3- ■ ^ 72 filica, 

2t2 alunalna, 
6 carbon «:t of lime. 

t nij p. 100 % 

42 SPECIES 7. Chalcedony, 

rhalccdo- This ftonc is found abundantly: in many countries, 
^* particularly in Icrland' and the Faro iflands. It is mod 

commonly amorphous, ilala6litical, or in rounded roafles; 
but it occurs alfo cryftalllzed in fix iided prifms, termi- 
nated by pyramids, or more commonly in four or fix 
^ded pyramids, whofe fides are convex. Surface rough. 
Fracture more or lefs conchoidal. Luftre 1. Somewhat 
tranfparent. Hardnefs lO to 11. S^. gr. 2.56 to 
2,661;. Not brittle. 

According to Bergman, the chaTcedony of Faroe ia 
compofed of 84 fifica, 

1 6 alumina^ mixed with iron. 

ICO 

Variety i. Common chalcedony. 

Fra6lurc even, inclining to ccnclioidal. Tranfparetu 
cy 2 to 3 ; fometimes i. Its colours are various ; It is 
moft commonly greyift, with a tint of yellow, green,, 
blue, or pearl ; often alfo white, green, red, yellowy 
broWn, black, of dotted with red. When flriped white 
and black, or brown, alternately, it is called onyxr; 
when ftn'ped white and grey, it is called chalcedonix. 
Black or brown chalbedony, when held between the eye 
and a flrong light, appears dark red. 

Viwieiy 2. Cornelian. 

Frafture conchordar. Tranfpareticy 3 te t ; often 
doudy. Its colours are various ihadea of red, brown. 
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end yellow. Several colours ^ften appear iV t^e fame Simple 
roafs. To this variety belong many of theftones known *"* 
by the name of Scotch pebbles. » ' 

SPECIES 8. "Jafper (y). • 

This done is an ingrtdient in the compofition of Jofper. 
many mountains. It occurs ufually in large amorphous 
maffes, and fometimes alfo cryflallized in fixfided irre- 
gular prifms. Its fra^ure is conchoidal. Ludre from 
3 to o. Either opaque, or its tranfparcncy is i. Hard- 
nefs 9 to' 10. Sp. gr. ftom 2.5 to 2.82. Its colourt 
are various. When heated, it does not decripitate. It 
feems to be compofed of fdica and alumina, and often 
alfo contains iron. 

Variety I. Common jafper. 

Sp. gr. from 2,38 to 2.7. Its' colours are, different 
fhades of white, yellow, red, brown, and green ; often 
variegated, fpotted, or veined, with Several colours. 

Variety a. Egyptian pebble. » 

This variety is found chiefly in Egypt. It ufually haa 
a fpheroidal or flat rounded figure, and is enveloped in 
a coarfe rough cruft. It is opague. Hardivefs i c. Sp. 
gr. 2.5^4. It is chiefly diftinguifhed by the variety of 
colours, which always cxiff in the fame fpeoimeo, either 
in concentnc ftripes or layers, or in dots or dentritical 
figures Thefe colours are, different browns and yel- 
lows, milk whttCi and ifabella greeny- black alfo has been 
obfervied in dots. 

Variety 3. Striped jafper. 

This variety is alfo diflinguiflied by concentric ftripea 
or layers of different colours : thefe colours are, yellow^ 
biownifh red, and green. It is diftinguiflied from the 
kfl variety by its occurnng in large amorphous maflea, 
and^by its fradure, i^ich ia nearly eveib ' 

SPECIES 9. Tripoli.* TripoU- 

Tliis mineral is found fometimes in an earthy form, 
but more generally indurated. Its texture is earthy. 
Its fradure often fomewhat conchoidal. Luflre o. Ge- 
nerally opaque. Hardnef* 4 to 7. Sp. gr. 2.080 to 
2.529. Abiorbs water. Feel, harfh dry. Hardly ad. - 
hcres to the tongue. Takes no polifti from the nniL • 
Does not ftain the fingers. Colour generally pale ycl- 
lowifh grey, alfo different kindfr of yeUow, brown, and 
white. 

It contains, according to Haaffe, 90 parts of fdica^ 
y alumina, and 3 of iron. A mineral belonging to thia 
fpecies was analyfed by Klaptoth, and found to curi^. 
tain 66.5 filica, 

7^0 alumina, . 
2.5 oxyd of. iron, 
J. 5 magnelia, 
T.25 lime, 
19. air and water. 
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Gemtjs VI; I. A<i.' 
SiTBCiES I. Micarell*".' 
' This name has been given by Mr Kirwautoa'ilone^i^.areU 
which former mineralogiffs considered as a -variety of »A'/rttc»\ 
mica. It is found in granite. Its texture is foliated, ^^'^^ i* 

and''*- 



• («) KirKvan^s Min. T. 303.— J?Att«^r Jbur, dc Phyf, II. 154. and Alonnet, ibid. l^i.^-^lViegUb. CreWuArjk 
wutJsf 1788,/. 45 and 135. . . > ; 

4y) kirw. Mm» I. 309.—- i^drni/ Iftfi. Natun dc CorJt^^^Htnkd AQ> Acad. Nat* Curiot. V^ iSSfr* ' 
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Ctvdu «ad and It way ht fpUt rato thia plates. LuAre metaOict 3. 
. ^^"'"^ Opaque* Hat^ncA 6. Sp. gr. 2.980. Colour brown** 
' ifli bhck. At 1 53O Wedgtwoody it mcltf into a bhck 
f^lrtp. il«tf.compa6i glaTi^tbe farface of which is reddlfh f • 
A ijpecimcn analyfcd by Klaproth coataiacd 

63.00 alumtnay 
39.^0 fiUca« 
6.75 iron; 



46 

ShorL 

•65. 



166. 



99.2y 

* 

$?cciEs 2. Shorl^. 

No arord has bceo ufed by mincFaloglils with lefali* 
mitation than JhorL It was firft introduced into mme- 
ralogj by Crofiftcdt» to denote any (lone of a columnar 
form* confiderable hardnefs, and a fpecific gravity from 
^ to 3.4. This defcription applied to a very great num- 
ber of ftoues. And fucceediog mincra]pgi(U» thougl^ 
they made the word more deBnite in its figfiificatton, left 
it ftiU fo genendt that under the defignation t%{Jbort al- 
moft 20 diftindt fpecies of mioeraU wetc included. 

Mr Wcroer firft defined the yrwAJhorl pTecifely» and 
reftrided it to one fpeciea df ilooca. Wcnife the wot4 
Jo the fenfe affigned by him. 

Short is found abandantiy in mountains, cither mal^ 
five or cryftallized, in three or nine fided prifms, often 
terminated by three fidcd fummits. The fides of the 
cryftals are longitudinally ftreaked. Its texture is fo- 
liated. Its fraSuRtf ponehoidal, Ltiftre 1. Opaque. 
Hardnefa 10. Sp. gr. 2^92 to $'212. Colour blacks 
Streak grey. It does not become ele^ric by heat. 
When heated to redoe(a» ita Qokiur becomes browniHi 
red \ and at 127^ Wedgewood, at is converted into a 
hrownifli compaft enamel *« According to Wieglebt 



Jt is compdfed of 



4i;25 alaminaf 
34.. 1 6 filica, 
20.00 iron, 
5.41 nungancfe. 



f CreW* 
Bfttragef i. 

Stuek^ p» 
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47 
Gtmaatite. 



100.82 1 

srBCiBS 5. Granatite. 

Siduroikk of Hzsky-^PUm de Croix of De i.ifle«r 
8timroM>e of Laraecherie. 

We have adopted from Mr Vauqudtn the term gra* 
itatite to denote this ftone, becaufe all the other names 
are ambiguous, having been applied to another mineral 
poflefled of very diiferent properties. 

Granatite' is found in ^alicia in Spain, and Britan* 
ny in France. It is always cryftallized in a very pecu- 
liar form ; two fix* fided prifms interfe£l each other* ei- 
t Fig. 10. ther at right angles or obliquely X* Hence the name 
• ^^^ ^^ crofsjione^ by which it was known in France and Spain *. 
Mr Hauy has proved, in a very ingenious manner, that 
the primitive form of the granatite is a redangular 
prifm, whofe bafes are rhombs, with angles of 129 i^ 
and 50t^ ; and that the height of the piifm is to the 
greater diagonal of a rhomb aa i to 6 ; and that its in- 
tegrant molecules are triangular prifms,* fimilar to what 
would be obtained by cutting the prtmitivt cryftal in 
two, by a plane paffing vertically through the (horter 
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diagonal of the rbonAboidal bafe. From tUa AruAure Simple 
he has dcmooiirated the law of the formation of the ^'^'(^ 
cruciform varieties *. The colour of granatite as grey- ♦^^T' 
i(h or rcddiih brown. c*iJ!*ii. 

Aocoiding to the analyfia of Vauquelin, it as con)« m. 



|)ofed of 



-47.06 alumina, 
3059 filica, 
15.30 oaydof iron, 
3.00 lime. 



f lAl/lBb 
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Genus VI. 2. s.*i. 
fpFciES 4. Tourmaline (z). 
This fione was /^l made known in Europe by fpeci 
mens brotight from Ceylon ; but it is now found fre-^^ 
quently forming a pait of the compoHtion of mountaini. 
It 18 cither in amorphous pieces, or cryflallized in three 
or nine fided prifms, with four-£ded fummits. 

Its texture is foliated : Its frafture conehordal. In« 
temal luftrc 2 to 3. Tranfparcncy 3 to 4 ; fonoetimcs 
only 2 (a). Cairies only fingle refra^lion *. Hardneis* g^ 
O to 1 1. Sp. gr. 3. 05 to 3>155. Colour brown, often Jmt.^ 
io dark that the ftone appears black ; the brown has al.'^<*;.^'' 
fo fometimes a tint of green, blue, red, or yellow. ix'Mia*^ 

When heated to 2oo« Tahrenbeit, it becomes elec- 
tric ; one of the fummits of the cryftal negatively, the 
other politively t- It reddens when heated ; and ialii-f JE^m^ 
iAAtftrfe with intumefcence into a white or grey ena- 
mel. 

A fpedmen of die tourmaline of Ceylon, anadyfed by 
Vauquclin, was oompofed of 

40 fiHca, 
39 alumina, 
1 2 osyd of iron, 
4 lime, 
2.5 oxyd of nanganefe, 

97-5 1- ^AM^k 

srxciES 5. Argendne felfparj. Chm,ia> 

This ftone was difcovcredby MrDodun in the black 
mountains of Languedoc. It is either amorphous, or^^^ 
cry(lalli«cd in rhomhoidal tables, or fix or eight fided felfpir. 
prifms. Its texture is foHated. Fragments itAzxiph^Kirme^i 
far. Laminse inflexible. Internal luiire 4. Tranfpa-^3V- 
rency 2. Colour white ; two oppofite fiices of the cry- 
ftals are filver white, two others dead white. Hardnefs 
of the filvery laminse 6, of the reft 9. Brittle. Sp. 
gr. 2.f. When the flame of the blow^pipe is direded 
againft the edges of the cryftal (fluck upon glafa), it 
eafily melts into a clear compad glafs ; but when the 
flame is dire^ed againft the faces, they preferve their 
luftre, and the edges alone flowly melt. 

According to the analyfis of Dodun, it is compofed 
of 46 filica, 

56 alumina, 

] 6 oxyd of iron, 

98 

When tlus ftone is expofed to the atmofphece, it is 

apt 



(z) Kirw, 1. 271.— Ar^. It. 118. and V. 402. — Gethard..Mem. BeHm^ '777» P« I4« — f^^nif Mem. Par, 
1784, 270.— »7^«i PbiL Tranf. XLI. zoS.-'JEpmu. Ruualjvf la TourmaSne. See sUo La Portetie. Li^Saf- 
flirf POeilde Chaff et la Tourmaline de Ceylon demafquei. 

(a) And when black tudy I* 1 .' 

f 
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Ordert MINER 

<£arthft *nd apt to ircxf t Ih furfiice bfcomf* iridefceot, and at kft 
changes to odire yrllow : Its fpeciiic gravity is 2.5 or 
-3.2 1 2 ; and when breathed upon, it givet otit an eafthy 
finelL 

sFcciBs 6. MtcaK. 
I Kirw i. *^^ ftc>ne fbrms an cflential part of many nVKintaiat^ 
.\ o^GiJ. suid has been long known under the naines oigtaclei ma" 
2«, Nro. rU and Mufcovy giofs. It confifls €if a great number 
Com-Petn q£ thin-bminae adhering to each other^ fometlmes of 
fd.vLS49'^ -Very latgc fite. Specimens have been found in Si- 
beria nearly 2 j yards fquare (b). 

It is fometimes cryftafiized : Its primitive form is a 

TcfLangukr prifm, whofe bafcs are rhombSf with angles 

of 1 20** and 60^ f : Its integrant molecule has the fame 

fbnn. Sometimes it occurs in re^ngular pnTms^ whofe 

bafes alfo are redangles* and fometimes alfo in Aiort fix* 

f Fif?. IS. fided prtfms f ; but it is much more frequently in plates 

• ^«*y» or fcales of no determinate figure or fize *• 

Jfjl^ ^ Its texture is foliated. Its fragments flat. The la- 

«ntii. ao6. ^cllv flexible, and fomewhat elaftic. Luftre metallic^ 

from 3 to 4. Traniparency of the lamlnse 3 or 4, fome- 

tfmea only 2 (c). Hardnels 6. Very tough. Often 

^bforbs water. Sp. gr. from 2.6546 to 2.9342. Feds 

fmooth, but not greafy. Powder feels greafy. Colour, 

when purefty filvcr white or grey ; but it occurs alfo 

jtSloWf greenilhi reddffli, brown, and black. Mica is 

itifible by the blow-pipe into a white, grey, green, or 

black, enamel ; and this laft is attra^ed by the mag« 

net (d). Spantfli wax rubbed by it becomes negatively 

ele^ric *. 

A fpecimen of mica, analyfed by Vauquelin, contained 

50.00 fiKca, 
35.00 alumimi, 
7.00 oxyd of iron, 
1 .35 magnefia, 
1.33 lime, 

94.68 f. 
Mica /has long been employed as a fubftitute for 
glafs. ' A great quantity of it is faid to be uftd in the 
Ruffian marine for panes to the cabin windows of fliips; 
it is preferred, becaufe it is not fo liable as glafs to be 
broken by the agitation of the fhip. 

^^^ 8FBCfBs7. Talct- 

This ftonc has a very ftrong reCnnblancc to mica. 
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fesrccly oohering. VaAm 3 ta ^ Vpej light Ad- 9!kmfi% 
h«res to the Angers. Whem rubbed upon the /kin, it . ^*Q" ^ 
gives it a glo£k Colour white, wkh a ihade of Kd or ''"^ 
graeo | . faw a ct iiiies kek gnen. 

Vartety 2. Common tale. 
Vena^an tak» 
This variety often occurs in oblong nodules. Luftre, 
nearly metallic, 4. Tranfparency 2 to 3 ; when very 
thin 4. Hardneis 4 to 5. Colour white, with a (hade 
of ^reen or red ; or apple green, verging towards filver 
white. By tranfmitted light g^ccn. 

Variety 3. Shiftofe tald. 
Its ftru^ure is flaty. Erasure hackly and long fph'n* 
tery- Eafily crumbles when rubbed in the ftadurc. 
External luAre a to 3 ; internal, 1 ; but fometimes, ia 
certain pofitioni, 3. Colour grey, with a (hade of white, ^ 
green or blue. Becomes white and £caly when expofcd 
to the air. 

A ijpecimen of common talc^ analyfed by Mr Cbene* 
▼iXf contained 48.0 filica, 

37.0 alumina, 
6*0 oxyd of iroUf 
\,^ magnefiii 
1.5 lime, 
f.o water, 



^nu. 



* Ami* di 
Cbim,xxfnU 

aoo 

Bafalcine. 
f Kirw, u 
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uoZp'gtt ""'^ ^■^'* ***"^ confidered as a mere variety of that mine- 
Mm. BerL ^ ^^ occuts fometimct in fmall loofe fcales, and (bme- 
<746,p oj.timea in an indurated form; but it has not hitherto 
been found cryftallized. « • 

Its texture IS foliated. The lamdls are flexible, but 
not elaftic. Its luftre is from 2 to 4. Tranfparency from 
2 to 4. Hardnefs 4 to 6. Sp. gr. when indurated, 
from 2.7 to 2.8. Feels greafj. Cobur moft commonly 
vdiitifh or greenkh. Spanifli wax rubbed with it be- 
5 H«i9, comes fcfitwily eledric §. 
>!r' * Varieiy i. Scaly talc* 

This variety oeeors under the form of finaS feales, 
SuPFL. Vol. IL PartL 
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SPECIES 8. Bafaltinef. 
Bqfaltic lyfmHende of Werner— ^fim©/<f of Hauy— ZiV- 
lertite of Lametherie-— 6W/ frijmattque hexagone 
of Sauffure. 

This ftone is found commonly in bafaltic rocks; hende 
its name, which we have borrowed from Mr Kirwan. 
It is cryttallized, either in rhomboidal prifms, or fix or 
eight fided prifms, terminated, by three- fided pyramids* 
Its texture is foliated. Its fradure uneven. Luftre 3. 
Tranfparency, when in very thin plates, i. Hardnefs 
from 9 to 10.^ Sp.gr. 3.333. Colour bhck, dark 
green, or yellowifh green. Streak white. Tranfmits a 
reddifh yellow light. Before the blow- pipe, it melts 
into a greyifh coloured enamel, with a tint of yellow f . 
A fpecimen, feemingly of this ftone, analyfed -by Berg- 
man, contained 58 filica, 

27 alumina, 

9 iron, 

4 lime, 

I magneua. 
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SPECIES 9. Hornblende ^. ex 

^/^mphlbole of Hauy (e). Horn* 

This ftone enters into the compofition of various hlendc. 
mountains* Its texture is very confpicuoufiy foliated, f Jtjrv.ik 
Fra6kure conchoidal. Fragments often rhomboidal. ^>> 
Luftre 2, Opaque. Hardnefs 5 to 9. Tough. Sp. 
gr. 2.922 to 3.41* Colour Mack, blackift green, olive 

D d green 



Jour ik 
Min. N<> 
xxvm.a69» 



/ 



[ 



a) Hlft. General A Voyages, T. XVIII. 272, quoted by Hauy Jour, it Min. N^ XXVIIL 299. 
^c) Black mica is often nesrly opaque. 

(d) Hauy^Uid. p. 295. Bergman, however, found pure mica it^\iShkfer/ei and this has been the cafii 
with all the fpedmens of Mu&ovy glafs which wc have tried. 
(b) We fofpeft, that ii«der ihis name Mr Hauy confMhendi^bnf d£9b 



^10 MINERALOGY. ClafsL 

Banbt and mcii> Of kck gtten. Streak grecniib. It neitkr be- it amorphout. Texture fenwwhat folmted. Fradiire ' Sinple 

^ Sto ncf. ^m„ dearie by friAioa nor heat *• Before the blow- uneven, approaching to the fplintery. Lnftre i. Tranf- ,J[^ 

V^' pjpe It meluioto a black glafit. A fpecimen of black parency fcarce i. Hardnefs 9. Colour azure blue, ^^""*^ 

7»i1t!T hornblende, analyird by Mr Hermann, was iXMspoIed of and fometime* brown and green. Streak white. Bc- 

jvi^', j^o ^j fiiica^ fore the blow-pipe, whitena and becomes rifty ; but is 

axvia.a67, 27 alununa, infufibk /#r^. 

25 iron, jS 

^bme. GehusVIL sap. GViiu* 

jinagnefia, . species i- FelfparJ. ^'"i^- 

Xt^r . * X This ftone forms the principal part of many of the^^**'*. 

j*M^ 3iy. ^ highefl mountains. It is commonly cry llalli zed. Itsi^^^'J" 

SPECIES 10. Refplendent Hornblende. primitive form, according to De Lifle, is a re^ngubr ^'^^ 'f, 
Refi^en. There are two minerals which Werner confiders as prifm, whofe bafcs are rhombs, with angles of 63** and fun. 
dcothorn- varieties of hornblende, and Mr Kirwan as conflituting 1 i5^f . Sometimes the edges of the prilm are wanting, \ Fig.ij. 
kkadc. adiilinA fpecics. Thefe, till future analyfcs decide the and faces in their place i and fo.netimes this is the caleabd 14. 
point, we fhall place here under the name of refplendent alfo with the acute angles of the rhomb. For a de- 
hornblende, the name given them by Mr Kirwan ; and fcription and figure of thefe, and other varieties, we re- 
we (hall defcribe them feparately. fer the reader to Rome de Lifle *, Mr Hauy f , and Mr * CrjftR, 
Variety \. Labradore hornblende. PiniX- "•**'• 
Texture, curved foliated. Luftie, in fome pofi- Its texture is foliated. Its crofs fradure uneven. j>^7 Si. 
tions, o ; in others metalh'c, and from 3 to 4. Opaque. Fragments rhontboidal, and commonly fmooth and po-p/t7j. 
Hardnefs 8 to 9. Sp. gr. from 3,95 to 3.434* Co- liHied on four fides. Luftxe of the polifhed faces often \Siir4t 
lour, in mod pofitions, greyilh black ; in others, it re- 3. Tranfparency from 3 to i. Hardnefs 9 to (o. Sp. Ae««^' 
flcds aftrong iron grey, fomctimes mixed with copper gr. from 2^.37 to 2.7. Gives a pecuUar odour when 9'^^^^'^* 
red. rubbed. It is made eledric with great difficulty by '"' 
* JiSrw. i. Variety 2. Shiller fpar *• fri^on. Fufibk per Je into a more or . leia tranlparent 
^i* Texture foliated. Luftre metallic, 4. Tranfparen- giais. When cryftallized, it decrepiutes before the 
cy, in thin pieces, i. Hardnefs 8 to 9. Sp. gr. s.882. blow- pipe. 

Colour green, often with a Hiade of yellow ; alfo golden Variety i. Pure Felfpar. 

yellow. In fome pofitioni it refle6U white, grey, or MwmJlone^Adularia. 

yellow. At 141° Wedgewood, hardened into a porcelain This is the pureft felfpar hitherto found. It occurs 

mafs. A fpecimen, analyzed by Gmclin, was compofed in Ceylon amd Switzerland \ and was firft mentioned by 

of 43.7{tlica, Mr Sage. Luftre nearly 3. Tranfparency 2 to 3. 

17 9 alumina, Hardnefs 10. Sp.gr. 2.559, Colour white; fome- 

23.7 iron, times with a (hade of yellow, greeu, or red. Its furface 

1 1.2 magnefia. is fometimes iridefcent. 
— . Variety 2. Common Felfpar. 

\ ttf^tu' 96.5 f Luibe of the crofs fraAurc o ; of the fra£lure, in the 

kmmdi^hamL j^ j^j^ j^^p found in the Hartz, ftuck in a fcrpen- diredion of the laminae, from ^ to i. Tranfparency 2 

'' ^*' tine rock. to i. Colour moil commonly flefh red; but often blulfli 

Obcaian. SPECIES II. Obfidian ft. g«y» ycUowiih white, milk white, brownifti ycUow ; and 

I Kirvt. i. leeland agate. fometimes blue, olive green, and even black. 

' »64. This done is found either in detached maflfes, or form- , Variety 3. Labradore felfpar. 

ing a part of the rocks which compofe nuiny mountains. This variety was difcovered 00 the coaft of Labra- 

It is ufually insetted with a gfry or opaque cruft. Its ^orc by Mr Wolfe ; and fince that time it has been 

frafture is conchoidal. Its internal luftre 3. Tranf- found in Europe. Luftre 2 to 3. Tranfparency from 
parency I. Hardnefs 10. Sp.gr. 2.348. Colour i to %. Sp. gr. from 2.67 to 2.6925. Colour grey, 
black or greyifh black ; when in very thin pieces, green. In certain pohtions, fpots of it reflcA a blue, purple, 

It melts into an opaque grey mafs. According to Berg- icd, w green colour, 
man, it is compofed of 69 filica. Variety 4. Continuous felfpar. 

22 alumina, ^)m variety moll probably belongs to a different fpe- 

Q ifoQ. cies ; but as it has not hitherto been analyfed, we did 

....... not think ourfelves at liberty to alter its place. 

) ier^.w. 100 {. ^^ ^' found in bi^mafTes. Texture earthy. Frac- 

404. -D T • ^"""^ uneven, fometimes fplintery. Luftre o. Tranf- 

55 SPECIES t2. Pctrihte . parency 1. Hardnefs 10. Sp. gr. 2.609. Colour 

Fetrilite. Cubic felfpar. . r • reddifti grev, red difti yellow, flelh red. 

♦ Kini, i 'r^'*« ^°" '* found in the mafs of mounUins. It is ^ fpcciriien of green felfpar from Siberia, analyfed 
3»j. • • amorphous. Texture fohated. Fraaurefplmteiy. Frag- by VauqueHn, conuined 

' ments cubic, or inclining to that form ; their faces un- ' 62.83 filica, 

j)olI(hed. Luftre 2 . Tranfparency partly 2, partly 1. , ^'^^ alum'ina, 

Hardnefs 9. Sp.gr. 3081. Colour reddilh brown. 16.00 potaft. 

Does not melt at 160** Wedgewood. ^]qq IJin^^ * 

Fc^fitc. - SPECIES 13. Felfite f. *-^ ^»y«^ ^^ *«»• 

t Kirvt, i. , Compaa felfpar. ^ — - I ^> 

3xe. This ftone alfo forms a part of many moumainii an^ - 99*<>5 H chm^tji. 

2 (PXCIESioO. 



Earths and 
59 



Order I. M I N E R A 

•?ECiKf 2* Leptdolke (p). 
• Lilafke, 
This done appears to have been Brft obferred by the 
Upidolite. Abb6 Poda, and to have been lirft defcribed by D« 
^CrdfsAn-'Bom §. Hitherto it has only been found in Moravia 
m//,i79I, 4n Germany, and Sudcrmania in SWcden*, There it 
^Be^tr ^" n»iaed with granite in large amorphous mafTea. It is 
jlnn.de ' compofed of thin plates, eafily feparated^ and not unlike 
CUjh. xxix. ^ofe of mica f. Loftre, pearlj ^, Tranfparency be- 
io8. tween i and 2, Haidnefs 4 to 5. Not eafily pulve- 

\t!, JT'^^^^i' ^P- F^- ^^^ ^"^'^ II ^^ 2.8549 f • Colour 
iljji.*N^li. of the niafsy 'violet blue ; of the thin plates^ filvery white, 
a 1 9. Powder white, with fl:liat of redf . Before the blow- 

t ^^*^ pipe, it froths, and melts eafily into a white femitranfpv 
jj ^/"'*- rtnt enamel, full of bubbles. Diffolvcs in borax with 
i U Ligwe, effervcfccnce, and communicates no colour Xo it * . Ef- 
jeur de fcTvefces (lightly with (bda, afid melts into a mafs fpotted 
Min. NO li. ^j^jj j^^^ With microcofmic fait, it gives a pearl co- 

• /i/i loured globule.f. 

\Jiia^bt "^his (lone was firft called lilalite from its colour, that 

Ann. dg of the lUyn Kls43roth, who dHoovered its component 

CWm. xxii. parts, gave it the name Qikpidolite (b). 

^^* It 18 compofed of 53 filica, 

20 alumina, 

i8 potafg, 
5 duat of lime, 
3 oxyd of manganefei 
, ^ ,. I oxyd of iron. 

I Vauqudtm^ »— ' 

Ann. de 1 00 J 

Chim, XZZ. T •. ti 

,cj^ SPECIES 3. Lcuc!tel|. 

60 Vefuvtan of Kirwan— ^Ai/^ garnet of Ve(iivia8. 

LcDcite. This (lone is ufually'found in voloenic produflions, 

9 Kirxu. i. and is very abundant in the neighbourhood of Vefuvius. 

*'5» It is always cryflallized. The primitive form of itscry- 

(lals is either a cube or a rhomhoidal dodecahedron, and 
its integrant molecules are tetrahedrons ; but the varie- 
ties hitherto obferved are all pofyhedrons : The mod 
common has a fpheroidal figure, and is bounded by 24 

I Fig. 75. equal and (imilar trapeeiods f ; fomctimes the faces are 
12, 1 8, 36, 54, and triangular, pentagonal, &c. For 
a defcriptipn and figure of feveral of thefe, we refer the 

vr* Nio^ reader to Mr Hauy || . The .cry£Lak vary from the (izc 

The texture of the leacite ia foliated. Its fra6lure 
fomewhat conchoidal. .I^uilre 3 ; when in a (late of 
decompofition o. Tranfparency 3 to 2 ; when decom* 
pofing o. Hardnefs 8 to i o ; when decompofing 5 to 6. 
Sp. gr. 2.464S. Colour white, or greyiih white (h). Its 

* Fau uel' powder caufcs fyrup of violets to affume a green colour* . 

J9*r. de "*' It is compofed, as Klaprofh has (hewn, of 

Mia. N^ 54 filica, 

luti. i6j. 23 alumina, 

22 potafs. 
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It was by inalyfing this ftoii^ that KlaproA difca* ^io^ple ^ 
vercd the prefencc of potafs in the mineral kinf^om ; , Stonca, 
which is not the leaft important of the numerous diTco^ 
veries of that accurate arid illuftrioui chemid. 

Letxcite is found fonnetimes in n>cks which have ne« 
ver been expofed to volcanic fire ; and Mr Dolomieu 
has rendered it probable, from the fub fiances in which 
it is found, that the leucite of volcanoes has not been 
formed by volcajsic f>re, but that it cxtfted previoufly 
in the rocks upon which the volcanoes h^ve a£led, and 
that it was thrown out unaltered in fracfments of thefe , ^ 

IDcks & U"""' * 

Gekvs VIIl. SAG. xxxix. i7y« 

SPECIES I. Emerald (k). ^^ 

This (lone has hitherto been only found .cryftallized. g.VIH.sa* 
The primitive form of its cry dais is a regular fix-fided £menld. 
prifm ; and the form of its integrant molecules is a tri. 
angular prifm, whofe (ides are fquares, and bafes equila- 
teral triangles *. The moft common variety of its cry-* ^'*Tj 
ftals is the regular fixfided prifm, fometimes with the^*^^,^ > 
edges of the prifm, or of the bafes, or the folid angles, l^, 
or both wanting t, und fmdl faces in their place f. The I Fig. i6« 
fides of the prifm are generally channelled. t ^^f^ ^« 

Its texture is foliated. Its fradure conchoidal I.udre f '-^''3"^ 
ufually from 3 to 4. Tranfparency from 2 to 4. Caufcs f^^^^ z^^/. 
a double refraftion. Hardnefs 12. Sp.gr. 2.65 to 
2.775. Colour green. Becomes cleAric by friftion, 
t)ut not "by heat. Its powder does not phofphorefce 
when thrown on a hot ironf. At 150^ Wed^yewood f^ Dchmiey^ 
it melts into an opaque coloured mafs. According to^*'' S,^ • 
Dolomieu, it is fufible perfe by the blow-pipe J. jviii. io« 

This mineral was formerly fubdivided into two di(lin£l \ Ibid, 
fpecies, the emerald^ and heryl or aqua marina, Hauy ' 
demonftrated, that the emerald and beryl correfponded 
exa6lly in their (IruAure and properties, and Vauquelin 
found that they were compofed of the fame ingredients; 
henceforth, therefore, they muft be coqiidered as va- 
rieties of the fame fpecies. 

The variety formerly called emerald varies in colour '* * 

from the pale to the perfet^ gpeen. When heated to 
i2o**Wedgewood, it becomes hlue^ but recovers its co- 
lour i^cn' cold. A fpecimcn, analyfed by Vauquelin^ 
was compofed of 

64.^0 fliica, . 

14.00 alumina, 
1 3. CO glucina, 
3.50 oxyd of chromum, 
2.56 lime, 
2. 00 moifture or other volatile ingredient. 

99.66 1] I ^««. ^f 

The beryl is of a, greyiih green colour, and fometimes f^?*'**/'* . 
blue, yellow, and even white : fometimes different co- 
louts appear in the fame flonef . It is found in Ceylon, { Dithmteu^ » 
different parts of India, Brazil, and eipecially in Siberia '^m'- 
and Tartary, where its ctyflals are fomctimes a foot 

I>d2 Xong^.^Ihid. 



(r) Kirw. I. 20%,'-^ Karfien^ Beob. der Berlin^ 5 Band.flt'^Klaprotb Beiirligey I. 279. and II. 191. 
(g) That is, fcaiejlone^ or ftone compofed of £»ks : From *.«»»f, thejcak of afjh^ and '^'W. ajlone^ 
(m) Hence the name leucite, from xiwRCf, nvinte, 

(1) See Jour, de Mm. N® XXVII. 194. and 201. and Klaproth^s Beitrage^ II. 39. 

(k) Kir. I. 247. and 248. — Dolomieu, Alagazin Encyc/ofadique^ II. 17* and 145. ; and Jour, de Min. H^ 
XVIIL ig.^JCl^ofi Beitr'dge, II. it, . . 
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Bartht mkI Iim^. A Ij^cdnm' of brt7^' amdyfed bj Vau^udip^ 
^«°»'» coacalac4 69 filica, 

1 3 ahnnina^ 
x6 glucifia, 
1.5 oxyd of itroii* 



X68. 

6% 
G.IX •4a* 
Suurolite. 
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It was by analyfing this ftooe that VaaquoHi dtico* 

▼ered the earth which he caUed glucituu 



Genus IX. 8A.b. 
SPECIES I. Staurolitf *• 
*Kir%9. i, jinJreoBie of Lametherie and Hzuy^-^lfyactttthe blanche 
* ' crucifirme^ var. 9. of Roove dc f-iflc. 

' Thia ftone has been found at Andreafberg ra the 

Hartz. It is ctyftaUized, and the form of its cryftaU 
has induced mineralogifts to grve it the nanne of crofit' 
t Fig. J 7. ^otie. Its cryftalsf are two four-fided flattened prifma, 
terminated by four-dded pyramidsy interfcfiing each 
other at light angks ; the plane of inter£c6iion pafling^ 
longitudinally through the prxiins (i/). 

Its texture is foliated. Its luAre waxy* 2. Tranf- 
parency from i to 3. Hardncis 9. Brittle. Sp« gr, 
3.355 ^ ^'S^i* Colour Bsilk white. When heated 
flowly« it lofes o 15 or o. 16 parts of its weight, and falls 
into powder. It eflfervefces with borax and microcof- 
mic falty and is reduced to a greenifh opaque mafs. With 
Coda it melts into a frothy white cnameL When its 
• powder is thiown on a hot coal* it emits a greenifh 
yellow light f • 

A fpecimcu analyfed by Weftrum was compofod of 

44 &lica, 
to alumiDa^. 
20 barytea» 
16 water*. 
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ALOOY. Clafir. 

is to iu breadth as v^3 to ^ and to Its tUekacTa as ^2 ^rt^^ 
to if. The only variety hitherto obierved^is an ei^fat* ^••^ 
Med priiiiu terminated by fix fided fomniu^. Two of j ^^^^ 
the fiM:ea of the prifm are hexagons, two are reftanglea, \ 1^ ,^ 
and four trapeziums ; two ^cea of the fummitu are rrc- 
taogks, and the other four trafieziuiiis. Sometimes two 
of the edges of the prifm are wanting,, and fmaU fisces 
in their place f. -^•^^.^ f Wrf«y, 

Its texture is foUated. Laminar paraOd to the fiicta]^^" %^ 
o£ the prifm. Luftre 3 to 4. Tranfpareocy 3 to 4. xxi. 5. 
Caofes fingle refradion. Hardnefs \z. Sp. gr. from 
^i^X to 5»796i ||. Colour yellowiOi green^ furfiuxt ^'"^* 
fporkltng. It ii infufibk by the blow pqx^y^, and !i ^^ 
with fock« 

A fpecimen of chryfoberyl, . aaalyfed by Klaprotk^ 
was compoCied.of 71.5 ahimina, 

18.0 iih'ca» 

6.0 lioie« 

1.5 oxyd of in>n« 

Genus X. 2. sal. 64 

spEcias 2. Hyalite*.. G.X.x.iAU 

This ftone is frequently found in trap. It occurs ^>'*^'*' 
in grains, filameatSy and rhomboidal mafles. Texture fo- * **'^- '• 
liated. Frafture uneven, inclining to conchoidaL Luftre *^^' 
gUtfty (m }, 1 to 3. Tranfparcncy 2 to 3 ; fometimes, tho' 
fddom, It is opaque. Hardnefs 9. Sp. gr. 2. 1 1 f • t 
Colour pure white. Infufrble at 1 50© Wedge wood ;. ^ 
bu^it yields to fod«|. Accoiding to Mr Luik, it ts^ 



compoied o£ 



57 fiKca? 
18 alumi!^a9 

15 lime. 



100 



90 and a very little. Iron If. 



Klaproth found the fame ingredienta» and nearly lu 
t iikrifggt the fame proportions {• 

ii« So. A variety of ftaurolite has been found only onoe, 

which has the following peculiarities. 

Its luftre is pearly, 2. Sp. gr. 2.361. Colour 
browniih grey. With foda it melts into a purplifb and' 
yeUowi(h frothy enamelA It is compofed, according to 
Weftrum, of 47.5 filica, 

12.0 alununa^ 
2Q.0 barytes» 
i6.o water, 
4.5 oxyds of iron and manganefe. 



Qemus'X. t. asl« 
BPZCtES I. Chryfoberyl ♦. 
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O. X. A»&« 

Chryfobe* 

^^kirw i. Oriental chryfolile of '^vf^^ltrih-^ymopbau of Hauy. 

»^i. ' Hitherto this ftone has been found only in Brazil, 

riie iihnd of Ceylon, and as fome affirm near Nortfohink 
in Siberia* Werner firft made it a diftinA fpecies, and 
gave it the came which we have adopted. It is ufually 
found in round maiTes about the lize of a pea, but it is 
fometimes alfo cryftallize^'.. The primitive form of its 
cryftals is a four-fided reftangular prifm, whofe height 



S&adlS3S» 

Sfecies ^, iBdelite*. 
ftooe has hitherto been found only, in Swedea jEaiite. 
at Moffcberg and JEdtlEotu From this laft {dace Mr « JSrm. L 
Kirwan, who firft made it a diftin^ fpecies, has gticn»76. 
it the name which we have adopted. It was firft men- 
tioned by Bergman f. Its form is tuberofe and knotty. ^ ^' *** 
Texture ftriatcd; fometimes refemt>les quartz. Luftre 
from o to I. Sp. gr. 2.515 after it has abibrbed wa- 
ter |. Colour light grey, often timred red; aHbyel-t^^ 
lowift brown, yeUowifh green and green. Before the^^ *^ 
blow- pipe it intumrfces ud forms a frothy mafp. Adds ' 
convert it into a jelly §. A fpecimeft froan Moftcbetg, { Bnj.^ 
aaalyfed by Bergman, contained ^^V 

69 filica, 

20 alumina* 
8 lime, 

3 water. 

1 00 II flW-'«» 

A fpecimen from JEdelfors yielded to the fiunecke- 
mift 62 filica, 

18 alumina,. 
16 lime, 

4 water. 1 M 



lOQf 



Giaug. 



(t) See Gi/fot, J<mr. dc Phyf. 1793, p. i and 2. 

(m) Hence probably the name byaTue^ which was impofcd by Werner from ^^^tfgk/if and ^»^$sj6m. 



Order h 



Jmir.ae 



WINER 

spBCiBi 4. Zeolite(N). 
^ Thb ftone was firft defcribed by Cronftedt in the 

G.X.3. Stockholm TnBfadioiM for 1756. It is found fome> 
sAWL. tines ftiaorphoQs and fonctimcs oryftallizvd. The pri* 
Zeolite, mitive form of its eryftals is a rcdtan^itular prifm, whcfe 
bafcs are fquarea. The moft common variety is a long 
four fided prifm* terminated by low four-fided pyra- 
mids*. 

Its textnre^ is ftriated or fibrous. Its ludre is 
filky^ from 3 to 1. Tranfparency from 2 to 4; fome* 
times I. Hardnefs6to 8; fometimes only 4. Abforbs 
water. Sp. gr. 2.07 to 2.3. Cc^ur white» often with 
a fhade of red or yellow ; fometimes brick red, green, 
blue. When heated, it becomes ele6lric like thetour- 
f^^*.^ malincf. Before ihe blow- pipe it froths (o), emits a 
phofphorefccnt light, and mehs into a white femitranf- 
parent enamel^, too foft to cut gla{s, and foluble in acids. 
In acids it diffolves jQowly and partially without eSer- 
▼efccbce ; and at laft, unlefs the quantity of liquid be 
too great,, it is converted into a jelly^ 

A fpecimeo^if zeolite ( i» ), analyfed by Vauquelio, 
contained 53*oo filica, 

27.00 alumiaa, 
9.46 lime, 
10.00 water. 



A L O G r 



^^S 



According to the aaalyflt of Vauqucliat it U CO^fo* iunpie 



led of 




filica, 
alumina, 
lime, 
water. 



Scone*. 



If mj, 164. 



68 
ABakiiDCtf 



i76 



Jour, dt 
S6. and 



Siilbice. 



99.46 1- 



♦'Hay, 

Mm. >!• 

xiv. 86. 



JPixfiu. 
276. 



mix. i6z. 



a^BCiR» ^. Stilbite. 

This ftone was firft farmed into a dillin£l fpecies by 
Mr Haoy. Formerly it was cOniidered as- a variety of 
meolite. 

The primitive form of its cryftals is a reAangtrfar 
prifm, whofe bafes are red^angles. It cryftallizes fome- 
times in dodecahedrons, confifting of a four- fided prifm 
with hexagonal faoeis terminated by four-fided fummits, 
whofe faces are oblique parallelograms; fometimes in- 
fiX'fided prifms, two of whofe folid angles are wanting^ 
and a fmiJl 'triangular face in tlieir place *. 

Its textufe is foliated. The laminx .are eafily fepa- 
rated from each other; and are (bmewbat flexible. 
JLuftre pearly, 2 or 3 (q^). Hardnefs inferior to that 
of zeolite, which fcratches ftilbite. Brittle. Sp. gr. 
2.5 oof. Colour pearl white. Powder bright white^. 
fometimes with a ^ade of red. 'I'hts powder, when ex« 
poicd to the air, cakes and adheres as if it had abforb* 
ed water. It caufes fyrup of violets to affume a green 
cok>ur. When fiilbite is heated in a porcelain crucible,, 
it fwelb up and affumcs the colour and femitranfparen* 
cy of baked porcelain. By this procefs it lofes o. 185 
of \tA weight. Before the blow- pipe it froths like bo* 
rax, and then melts into an opaque white coloured en* 
amel^. 
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SPECIES 6. Analcime. 

Tliia flone, which was difcovertd by Mr Dolomicu, 
is found cryflatlized in the cavities of lava. It was firft 
made a di(tin6t fpccies by Mr Hauy. Mineralogifts 
bad formerly confounded it vrith zeolite. 

The primitive form of its cryftals is a cube. It is 
fometimes found cryftallized in cuben, whufe folid angles 
are wanting, and three fmall triangular faces in place of 
each ; ibmetimes in polyhedrons with 24 faces. It is 
ufuall fomewhat tranfparent. Hardnefs about 8 ; fcratch- 
es glafs flighily. Sp. gr. above 2. When rubbed, it 
acquires only a fmall degree of ele^ricity, and with dif- 
ficuhy(R). Before the blow-pipe it melts without' 
frothing, into a white femitranfparent glafs*. * 

Genus X. 4. sla. 

spitws 7. Lazulrte-f. nyiii.a^g, 

Thi* ftone, which is found chiefly in the northern ^ 
p^rts of Afia, has been kmg known to nsineralogifts-'by g.X.^^ilaJ 
the name of l^p'u iaxuli. This term has bce^ contmft* LazuUte. 
cd into lazuiiic by Mr Hany ; an akeration wlu'ch was | Khw. i. 
•eftainly proper, and which therefore we have adopted. 183* 

Lazulice is always amorphous. Ita texture is earthy. 
Its firadure uneven. Litftre o. Opaque, or nearly fo« 
Hardnefs 8. to 9 Sp. gr. 2.76 to 2.945^. Colour ( Brijitm 
blue (s) ; often fpottcd white from ^tccks of quartz, 
and yellow from particles of pyrites. 

It retains its colour at 100° Wedgfwood; in a high- 
er heat it intumeices, and meks into a yellowifb black 
mafs. With acids it efferveCces a Kttle, and if previi 
Ottfly caleined, forms with them a jelly. 

MargrafF publiihed an analyfis of lazulite in the Bcr^- 
lift Memoirs for 1758. His analyfla- hat fince been- 
confirmed by Klaproth, who found a fpecimen of it to > 
oontain. 46^3 filica, 

14*5 uomtna, 
28.0 carbonat of lime» . 
6*$ fulphat of Iime» . 
3.0 oayd of iron, . 
2.0 water. 



100.0$ 

GsNtTS XI. SALf. 

SPECIES I. Garnet (t). 
This flfoae is found abundantly in many mountains. 
It is ufually cryftallized. The primitive form of tti 
cryftals 



1. 196. 

G.XI.sALU 

Garnet. 



(m) JCirw. I. 27S^^CtiettarJt IV. 6$J.^-^Sueqvei^ Mem. Sdv. Etrang.lTH. 576 — ReUeiier^ Jour, de Phjf. 
420; 

(o) Hence the name xeoFitt^ given to this mineral by Cronftedt; from C**, to ferment^ and ^'^^f » ajioue. 

( p ) Dr Bkck was accuftomed to mention, in the courfe of /his tenures, that Dr Hutton had difcoveredy^db^ 
in zeolite. This difcovery has not hitherto been verified by any other chemical mineralogift* 

(q^) Hence the name given to this mineral by Hauy,^/MiAr, firom rtixCtf, tojiaac* 

(r) Hence the name analmme given it by Hauy, from a*«xxic, nveak. 
(s) Hence the name hxuftte^ firom an Arabian word a%td^ which figpiifies llw. 

(*r) AirVw. I. 258. — Gerhard^ DifyuifiUo fbyjico-chfrnka OranatoruMf Bcc^^Pafimioif Jew. Jc Pbyf. UH. 
443. — WUgleb^ Atm. di Ckim* L 231. . i. * 



iiuj. 
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Earths and cryi^As i8 a dodecahedron **hof<c fides are rhomha, wiih 
^^ o-y: ^ angles of 78^ 31' 4+". and 120^ 28 16". The inclina- 
' " tion of the rhombs to each other «3 120°. This dode- 
cahedron may be confidered as a four-fidcd prifm, ter- 
♦ D^r^ minated by four- fided pyramids *. It is divilible into 
ii. i»» znd^^^^ parallelopipeds, whofe fidea are rhombs ; and each 
"HauyyAnn. of tht'fe may be divided into four tetiabcdrons, whote 
de Cbim, fides arc ifofceles-trianglosy equal and Hmilar to either 
xvu. 305. ^£ ji^g halves into which the rhoaiboidal faces of -the 
dodecahedron are divided by their (horter diagonal. The 
+ Kdirjr, «^i/. integrant melecules of garaet are fimllar tctrahedronat- 
3^^' Sometimes the edges of the dodecahedron arc wantingf 

and fmall faces in their place ; and fometiines garnet ia 
cryftallized in polyhedrons, having 24 trapezoidal faces. 
.For a dcfcription and figure of thefc, .and Dthcr vtrie* 
ties of garnet, wc refer to Rome.de Ltjlc and Hauy%, 
The texture of garnet» as Bei^man-firlt (hewed, is 
II ^/«s/^- ii- foliated |1 . Its fra&ure commonly conchoidal. Inter- 
^* nal luflre from 4102. Tranfparcncy from 2 104; 

§ Kdirjr, fometimes oriy 1 or 0. / Caufes fipgle refra^on §, 
J^il N« Hardnefs from 10 to 14. Sp. gr. 3.75 to 4.188. Co- 
uvxii. %6o.- lo^'" ufually. red. Often attraAed by the niagnct. Fu- 
. fibic perfe*)>j thc4)bw pipe. 

' Variety i. Oriental garnet (u). 
' Internal luftre 3-to 4. Traofparency 4. Hardnefs 
. 13 to 14. Sp. gr. 4 to 4.138. Colour deep red, in- 
^ dining to violet (x). 

• Variety -2: Coorunoa gamet. -~ 
Fra6lure uneven, indtning to the conchoidal. In- 
' ternal luftrc 2 to 3. Tranfparcncy from 3 to o. Hard- 
. nefs 10 to II $ fometimes -i^nly 9. »Sp, gr. 3.75 to 4. 
. Colour commonly deep red, inclining -to violet ; feme- 
times verging towards black or olive ; fometimes leek 
green, brewn, yellow. 

Variety 3. Amorphous garnet. 
Strndare flaty. Luftre 2. Tranfparency 2 to i. 
.-Hardnefs 11 to 12. Sp.gr. 3.89. Colour brownifli 
or blackiHi t«d. Found in Sweden, Switzerland, and 
the Eafb Indies* 

A fpecimcn of oriental garnet, analyfed by Klaproldif 
, contained 3$*75 filica, * 

27.25 alumina, 
36.00. oxyd of 4ron, 
0.25 oxyd of manganefe. 
♦ Btf//r^/tf, 99-25*' 

*^ *^' A ijpecimeH of .red garnet, analyfed by Vauquelio, 

contained 52.0 filica, 

20.0 alumina, 
•17.0 oxyd of iron, 
.7.7 ^lime. 

^Jtmr.de 9^-7 1 

Min. NO A fpecimenof black garnet yielded to tiiefame the- 
»li^.575v anift 43 filica, 

16 alumina, 

20 lime, 

16 oxyd of iroQy 

. 4 moiHure. 



A LOGY. QafsL 

Mr Klaproth found a fpedmen of BohMBUUi garnet, s>nivJe 
compoled of 40.00 fiUci, ^^^^"* 

28.50 alumioB, 
16.50 oxydofiran, 
10.00 nifigneiia,- 
3.50 lime, 
.-25 oxyd of mangaaefe. 



98.75f 



9$t- 



•5 Bcitr^f 
iL II. 

•PKCIES 2. Thumerftonc*. 7' 

Tanolite of Lamcthewe— ^x/«//^ of Hauy. V^^' 

This (tone was firft dcfcribed by Mr Schrebcr, who «*jj^^^ j^ 
found it near Balme d'Auris in Dauphin^, and gave iti^j.—j^^ 
the n?ime ofjborl vioUf. It was afterwards found ncar^**f''» J«^- 
Thum in Saxony, in cohfequence of which Werner'' ^.^^' 
called it thumerjlone. . j^ jjq^ 

It is fometimes amorphous ; 1>ut more commonly £1. 333/ * 
cryftallized. The primitive form of its cryf!als is a 
re^angular prifro, whofe bafes are parallelograms witli 
angles of 10 1® 32' and 78** 28'$. The moft ufual va-t H»rt 
riety is a flat rhomboidal paraUelopiped, with two of ^^* ^ 
its oppofite edges wanting, and a (mall face in place <3ff xxviii. 164. 
each §, The faces of the paraUelopiped are generally & Fig ti. 
Areaked longitudinally. i^*^^ 

The texture of thumerftonc li foKated. Its frafture 
conchoidal. Luftre 2. "TranCparency, when cryftalli- 
zed, 3 to 4 ; when amorphous, 2 to i. Caufes fimple 
rcfrad^ionji. Hardnefs 10 to 9. Sp. gr. 3.29^6. Co-|H*b7,«W 
lour clove brown ; fometimes indining to red, green, 
grey, violet, or black. Before the blow-pipe it frotha 
like zeolite, and melts into a hard black enameL With 
borax it exhibits the fame phenomena, or even when 
the ftbne is ftmffly heated at the end of a pincerf • X^""^^ 

A fpedmen of xhumerftone, analyfed by Klaprothf j^' ]^t, 
contained 52.7 filica, 

.25.6 alumina, 
9.4 lime, 

9.6 oxyd of iron with a trace of 
manganefe. 

97 3* 
.'A^edmen, analyfed by-Vauquclin, contained 

44 filica, 

18 alumina, 

19 lime, 
14 oxyd of iron, 

4 oxyd of manganefe. 

. Ali». Hid, 

99t 

YTECiEs 3. Prehnite(Y). 
Though this ftone had been meniioned by Sagef, • j^i^^/u 
Rome de Lifle *, and other mineralogifts, Werner vrasx3s. 
the firft who properly diftinguiflird it from other mine- ♦ CrfaS^* 
rals, and made it a diftiiitt fpccicrs. The fpccimen"**?^' 
which he examined was brought from the Cape of 
Good Hope by Colonel Frehn ; hence the nzmc fireh' 
nite^ by which he diftinguilhed it. It was found near 
Dumbarton by Mr Grotchef ; and fince that time \t\ jiim.ii 
has been obferved in other parts of Scotland. Cbim,liil* 

It 



XXIU. X. 



il. ii&i 



7» 

Prebnite. 



(u) This feemsto be th^tarhanch («»9f«5)of Theophraftus, and the cairhunculus garamariticut of other ancient 
writers. See HiiPs Thcuphraftus «"'?' |^'96jv,p. y^ and 77. 

(x) Hence, according to many, the name*^onjir/<in'Latin^ffl«a(/i//^, from the referoblahce of the ftone in co- 
lour to. the bloffoms of the pomegranate. 

(y) A7rw. I. 2']^.^Hafenfrat%, Jour, de Phyf, XXXII. 81.—%^, Hid. XXXIV. 44A— ir/^jfr(?/A, Beoi. 
dcr Berrtfif 2 Band, 21 1. And Ann. de Chim, I. 201* 



Order I. MINER 

Earth tnJ It IS botb tmorphous and cryftallized. The cryftals 
Store* gre in eroups, and confafcd : they fcem to be four- 
*T. ^ fided ptifms with dihedral fummit»t. Sometimes they 
VJ^jI are irregular fix fided plates, and fomttimea flat rhom- 
iiin N° boidal parallelopipeds. 

nviii. a77' Its texture is foh'ated. Frafturc uneven. Internal 
luftre pearly, Scarcely 2. Tranfparency 3 to 2. Hard- 
lH#iw,«i^.ners 9 to ID. Brittle. Sp.gr. 2.6969 1|. Colour 
apple green, or grcenifli grey. Before the blow- pipe it 
froths more violently than zeolite, and melts into a 
brown enamel. A fpecimen of. prehnice^ analyfed by 
Slaproth, was compofcd of 

43.»5 filica, 
' 50.33 alumina, 
18.33 lime, 
5.66 oxyd of iron, 
1.16 air and water* 



I 'Am. di 
Chim. i. 



\ m tnd 



*3ur. 



Phjf. hp 
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Whereas Mr Haflenfratz found in another fpecimea 

• • 50.0 filica, 
20'.4 aluminst 
23.3 lime, 
4.9 iron, 
.9 water, 
.5 magnefia* 

lOO.Of 



Th^lUte 
ii. 4CI. 






SPECIES 4« Thafiite* 
Green Jborl of Dauphine of De hi(\c*'^De/p/ytnite of 

Sauflure. 
This ft one is found in the fiiTures of mountains ; and 
hitherto only in Dauphin^ and on Chamouni in the AIps^ 
It is fomctimes aniorphous, and fometimes cryftalli. 
zed. The primitive form of its cryftals is a re^angu« 
lar prifm, whofe bafes are rhombs with angles of 1 1 40 
37', and 65" 23't' The mod ufual variety is an elon- 
gated four.fided prifm (often flattened), terminated by 
four- fided incomplete pyramids^; fometimes it occurs in 
xiviu 271. Jugular fix- fided prifms %• The cryftals are often very 
iR^c7/ flender. 

IuV,iW. It3 texture appears fibrous* Luftre inconfifer* 

and Hj«y> able. Tranfparency 2 to 3, fometimes 4; fometimes 
5^'/' ^tjjo nearly" opaque. Caufes fingle refraction. Hatdnefs 9 
xu Aii, ^^ '^- Brittle. Sp. gr. 3*4529 to 3. 46. Colour 
dark green (z). Powder white oryellourifh green, and 
feels dry. It does not become eleftric by heat. Be- 
fore the blow- pipe, froths and melts into a black flag. 
if Htfrf, and With borax melts into a green bead || . 

A fpecimen of thallite, analjffed by Mr Defcotils, 
€<ftit^ned 37 filica, 

27 alumina, 
1 7 oxyd of iron, 
14 lime, 
f.5 oxyd of manganeiie. 



Oefuiil 



\ in J IP 

a^ 420. 



96.5 jr 



A L O G Y. iT^ 

GEIfi;s %IT. I. AM9. Simple 

SPECIE 8 I. Cyanitc*. , Stonei. 

Sappare of Saufture. ' ' 

This ftone was firil de&ribed by Mr Sauffure, theo.XII ams/ 
fon, who g^vc it the name Q^fappare\. It i% common- C>ao(te. 
ly found in granite rocks. The primitive forni of its * '*^'*^- *• 
cryftals is a fuur-fided oblique prifm, whofe fides «>« ??flJr"«fe ^^ ' 
inclined at an angle of 103''. The bafe forms with onc]pl^y:x^y. 
fide of the prifm an angle of IC3*'; with another, an angle 39. 
of 7 7^. It is fometimes cryftalli zed in ^yx^-Mtd, prifmsf . t J^^- ^^ 

Its texture is foliated. Lamina; long. Fragments ^f^ "°"^* 
long, fplintery. Luftre peat ly, 2 to 3. Tranfparency |H«y, 
of the laminas 3. Caufes fingle refradion || . Hardnc£i Jwr, de 
6to 9. Brittle. Sp. gr. from 3.092 to 3.612$. Fcels^'f;.N® 
fomewhat greafy. cSour milk white, with ftiadea of "^"'* *^^ , 
/ky or pruffian blue ( a) ; fometimes bluifti grey ; fomc- \ jDnpww, 
times partly bluifh grey, partly yellowifti or greenifli 
gtcy. 

Before the bkw-pipe it becomes almoft perfcdly 
white ; but does not melt. According to the analyus 
of Sauflure, it v^ compofed of 

66.92 alumina, 
13.25 magnefia, 
12.81 filica, 
5.48 iron, 
i^i Ume. 

Cyanite has alfo been analyfed by Struvius and l^tt*Pbyf ihidr 
mann, who agree with Saujore as to the ingredients ; 
but differ widely from him and one anothei* as to the 



proportions. 




Struvius. 


Hermann. 


Si ' 


- - 30 alumina, 


30-5 • 


- - 39 magnefia, 


51.5 - 


- - 23 filica. 


5.0 . 


- - 2 iron, 


4.0 - 

1 » 


- - 3 lime 



96.5 
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•CreiTiAtf 
nalsy 1 ;l90. 
\ Ibid. 
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Genus XII. 2. msa. 
SPECIES 2. Serpentine (b). 
This ftone is found in amorphous mafles. Its frac* ^' ^^'* ^* 
ture is fplintery. Luftre o. Opaque. Hardnefs 6 tOg^JI"^^^^^ 
7. Sp. gr. 2.2645 ^ 2.709. Feels rather foft, al- 
moft greafy. Generally emits an earthy fmell when 
bfeathed upon. Its colours are various ftiades of green, 
yellow, red, grey, brown, blue : commonly one or two 
colours form the ground, and one or more appear in 
fpots or veins (c). 

Before the blow-pipe it hardens and does not melt. 
A fpecimen of ferpentine, analyfed by Mr Chenevix, 
contained 34.5 magnefia, 

2il.o filica, 
23.0 alumina, 
4. ; oxyd of iron, 
0,5 lime, 
10.5 water. 



XOJ.O* 



( z ) Hence the name thalttte given it by Lamctherie, from fl«x*.«f , a green leaf. 

(a) Hence the name cyanite^ impofed by Werner. 

(b) Ktrw, 1. 156. — Margraff AUm* Berlin^ 1759, p. ^.^^Bayen^ "J^^^* de Phyf, XIII. 45.— iJfflyrr, CreWs 
Annais^ I7^9> ^t* 4^^* 

(c) Hence the vamt Jerpcnilnc^ giten to the ftone from a £uppofed refemblancc in cclours to the ikin of 
ferpent. ,• 



Gen us * Ann, de 

Chim. zzvtii 
199. 



Ctofiat. 
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sricita I. Fotftoncf* 

«^ Tbia ftooc it foQiid in neftt and bedtf and ta alvraya 

G. XIII. amarpkoui. Its ftni^urc is often fiaty. Texture un« 

M4AI. dulaiiai^ly foliated/ Luftre from i to 3. Traafpi* 

\ j^^^^ fcocy from 1 to o ; (bmetimea ^, Hardneia 4 to 6, 

{y. Soaaettmea abforba water. Colour gtey with a 
finde of gi«en, and (baoetiinea of red or ydAow ; foane*- 
timea teck green ; fomctiinea fpecklcd with red. 

Pocftone ia oot mueh affcded by fire; and baa tberr- 
fore been made into utenlUa for filing watery bcaoe 
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A fpeanini of ibt &«« 'mUXf ylditi Mr Hasp* ^i»p^ 

Jier 12.92 oxyd of iram ^^^^^ 

.37.5Q filicat 

4.17 alumina, 
43-75 magnefia, 
1.66 Hme, 
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According to Wieglcb, the pocftoae of Como coa- 
taida 38 magnefiat 

38 ^filtca, 
7 alufliina, 
•5 iron* 

1 carbonat of luMt 
I ittoric actd. 

sPECiss 2. Cblorite*. 
Tbia mineral enters aa an ingredient into different 
mountaina. It ia fomctimea amorpboua, and fometimea 
cryftaUized in oblong, four-iided« acuminated cryftala. 
Ita texture is foliated. Ita luHre from o to 2. O- 
paquc. Hardnefs from 4 to 6 ; fometimea in loofe 
icales. Coloar green. 

Fariety 1. Farinaoeoua chlorite. 
Compofed of toalea fcarcely cc^eriog, either heaped 
together, or invefting other ftonea. Feels greafy. Givea 
.an earthy iinell when hrea^hed on. Difficult to pulre- 
rife. Colour grafa green ; fometimea greenifh brawny 
fometimea dailc green, inclining to black. Streak white. 
When the powder of chlorite ia -czpofed to the blow- 
pipe it becomea brown. Before the blow- pipe, farina- 
ceoua chlorite 'frotha and melta into a dark brown glafsi 
, with borax it forma a greeni/h brown ^lala *• 
Variety 2. Indurated chlorite. 
Thia variety ia cryftalliaed. Lnftre i. Hardnefs 6. 
Feel meage. Colour dark green, almoft black. Streak 
mountain green. 

Fmiety 3. Shty chlorite. 
Scrufture ilaty. Fragmenta flatted. Internal luftre 
T to 2. Hardi»e(a ^ Colour gpreenifli gpwy« or dark 
green inclining to black. Streak mountain green. 

A fpccimen of the firft variety, analyfed by Vauque- 
4In, contained 43.3 oxydofiron, 

26.0 filica, 
15.5 alumina, 
^.o magneiia, 
2.0 muriat of potafs, 
4.0 water. 

yS.St 
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A fpeeknen of the lecond vaiiety, aaaljied liy thef^"^^ 
fianc chemift,'Coatained 

•ffO.i 5 oxyd of tront 
41.15 filica, 

6.13 alumina, 
39.47 magaefia, 
t 1.50 liane, 

t.50 air and water. 



99*9 ^. \Crdttkn 

On thcfuppofition that thefe analyfea are accurate, *^^'^ 
«tHe evomioua dsficvcnoe lietween them b a dcmonftra- 
•tion that chlorite ia not a chemical combinadon, but a 
mechanical mixture. 

GxniraXIV. aLAM. <> x|^- 

•apaciu I. Siliccoua fpar (d). siliowii 

Thia ftone baa been found iq Tranfylvania. It is fpar. 
cryftallized in 4 or 6 fided priftna, channelled tranf- 
verfely, and generally heaped together. Its texture ia 
fibrous. Ita luftre £Iky, 2. Its colours white, yellow, 
green, light blue. Accoittiag to Btndheim, it containa 

6i.r filica, 
21.7 lime, 
6JS alumina, 
5.0 magnefia, 
1^3 oxyd of front 
3.3 water. 

99.0 • 104. 



19^ 

G.xr. 



Gstfua XV. aAMLi. 

sfEC|:8 I. Argillitct. g^Hu. 

Argillaceous Jhijlut — Common Jlaie% ArgiUite. 

Thia ftone conftitutea a part of many momtaina. t ^^^'^ ** 
lu ftrudure ia fiaty. Its texture foliated. Fradare*^ 
fplintery. Fragmenta often tabular. Luftre meft com* 
monly filky, 2 ; fometimea o. Traafparency from o to 
I . Hardnefs from 5 to 8. Sp. gr. from 2.67 to 2.88. 
Does not adhere to the tongue. Gives a dear found 
when ftruck. Often imbibes water. Streak white or 
grey. Colour moft commonly grey, with a. fliade of 
blue, green, or black ; fometimea purplifli, yettowilh, 
mountain grreen, brown, Uuifh black ; fometimea ftnped 
or fpotted with a darker colour than the ground. 

It ia compofed, accordiai^ to Kirwan, of filica, alu* 
mina, magnefia, lime, oxyd of icon. In fome varieties 

the 






(n) la thia the tremolite of Lowitz from the lake Baikal in Siberia ? If fo, the name of the genua ought to be 
SLM ; for he found It to conUtin no alumina. According to hia analyfisi it waa compofed of 

52 (nica, 
xo lime, 

1 2 carbonat of liaBe* 
IS siagaefia, 
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th< lime tt wsntHig* ScverU tamties contain a cond- 
derable quantity of carbonaceoua Kiatccrp 

GbnuS XVI. SLACMI. 

KrEciEs 1. Smaragdite. 
This' ft one was called fmaragdite hj Mr Sauflure* 
fiom fome refemblance which it has to the emeraldf 
Itft texture is foliated. The laminae are inflexible. 
Fraf^ure even. Hardnefs 7. Colour in fome cafea 
fine grern» in others it has the grey colour and metallic 
luftre of mic^ : it aflumes all the (hades of colour be- 
tween thcfe two extremes f . 

According to the analyfis of VauqueIIn» it U compo- 
fed of 50.0 filica, 

13.0 lime, 
11.0 alumins, 
7.5 oxyd of chromutn. 
6.0 magneCa, 
$.^ oxyd of iron, 
1.5 oxyd of copper. 

• 94-ii 

Genus XVII. sm. 
SPECIES I. KtiFekil*. 
Myrfm — Stafr^h* 
ThU mineral is dug up near Konie in Natolia» and 
U emp&oyed in forming the bowls of Turkifti tobacco 
pipes. The iaic of it fiq)pofts a btge monaftcry of 
dcrvifes eftablifhed near the place where it it dug. It 
18 found in a large fiffure fix feet wide, in grey calcare- 
ous earth. The workmen ailerty that it grows again 
in the tifliiret, and puffii itfclf up like fVoth (e). This 
mineral* when frefli dug, is of the confiftencc of .wax ; 
it feels foft and greafy ; ila trolour ia yellow ; its fp. gr. 
1 .600 X : when thrown on the fire it fweats, emits a 
fetid vaipour» becomes hard* and perfe6Uiy white. 

Acovrding to the asdyiis of Klaproth, it ia compo- 
fed <^ 50*5<^ filica, 

17.25 magnefia, 
95.00 water, 
5.00 carbonic acidt 
.50 lime. 

98.25$ 

sPXciEs 2. Steatites (f). 

Though this mineral was noticed by the ancients, 
little attention was paid to it by mineralogifts, (ill Mr 
ViAt publi/hcd his experiments on it in the Berlin Me* 
moirs for 1747. 

It is ufuaHy amorphous, but fometimes it is cryftalli- 
zed in fix-fidcd prifms. Its texture is commonly earthy, 
but fometimes foliated. Luftre from o to 2. Tranf- 
parency from o to -2. Hardnefs 4 to 7. Sp. gr. from 
2.61 to 2.794*. Feds greafy. Seldom adheres to 
the toagoe. Odour nfually white or grey ; often with 
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a tint of oilier colours ; the foisted fp^^fs^iiy gtun* 
Does aot niiek /fry/ bcf^w die blpw.pipc. 

y^riety i. Semi-indurated fteatius. 
Texture earthy. FraAure fometisMs coarfe fpUu* 
tery. Luifarc c. . Tanipafiency o, or fcarce i. H?r4* 
nefs 4 to c. Abforbs water. Takes a poli(h from the 
nail. Colour white , with a ihadjs of grey, yellow, or 
green ; fometimes pure wlkite ; fometiiisei it oo4)taius 
deadritical figures ; aad bmelimcs red vt^|is» 
Fariciy 2, l4kdorat(d ftr^ti^es, . 
Fra£lurc fine ^Uiitery« offiistt mxed with imperfc^lr 
conchoidaL External luiire 2 to 1, internal o- Train- 
parency ?. Often has tlie feel of foap. Abforbs wa* 
ter. Colour ycllowilh or grccoifh grey ; often vtincd 
or fpotted mih deep yellpw or red. 

Varktj 3. Foliated or ftriatcd ftc^titPS* 
The texture of tl^U variety is ufually foliated; fome- 
times ftriated. Fragments cubiform. Luftre 3. Tranf- 
parency 2 to i. f lardn^fs 6 to 7. Colour leek green, 
pailing into mpuntaia green or lulphur yellow. Streak 
pale greenifh grey. When heated to rednefs, it becomes 
grey ; and at 147^ Wedgewood, it forms a grey porous 
porcelain mafs*. f ^ 

A fpedmen of jJLeatites, analyfed by Klaprcth, con-** '<^^* 
Uined ^9.5 filic4, 

39,5 ipagnefia, 
2.5 iron, 
- S^S watq*, 



98.0 1* f Beitra^tf 

A fpecimen of white tlcatites, analyfed by Mr Che-ii* i79< 
nevix, contained 60.00 filica, 

28.50 magnefia, 
3. CO alumina, 
2.50 lime, 
2.25 iron. 
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Genus XVIII. MSt. 

SPECIES I. ChryfDtite(o). 

Peridot of the French— Ticjfto* of the ancients. 

The name cbrjfr/Ue was applied, without difcrimiov 
tion, to a great variety of dones, t|U W<crBer defined it 
accurately, aad confined it to that ilone which tKe 
French cheeiifb diftiqguifti by the appelUtion of peri^ 
Jot, Thia fionc is the tofiax of ihe aiicicats; their 
du7folite is now called tcfaz^ j. 

Chryfohu is fobad fometimes in unequal fragmentv 
and fometimes cryftallizedf • The primitive form of its 
cryilals is a right angled parallclopiped;(» v/hofe length, 
breadth, aad thicko^ are as 5, y^8, ^s^* 

The texture of the chryfolite is foliated. Its frac- 
ture conchoidal. It^ internal |ufire from 2 to 4. Its 
tranfparency from 4 to 2. Caufes double refni6lion. 

£ c « Hardnefs 
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The carbonat of lime waaonly mechanically interpofcd between the fibrn of the ftone* See PaZ/as, iy>u. A'orJ. 
JStitragif 6 Band^ p; 146. 

(a) Hence the name kifkU^ or rather keffkdTu ** clay froth," or ** light day.'* 

(f) Kirw, I. 151.— *p//, Mem. SerlU^ *747» P* 57- — f^^^^i jour, de Phjf, XXIX. So^-^Lavoifier^ 
ilfm. Par. 1778, 433. ... - 

(0) Kir^* h 26i<^partkfiu/erf Mm. ^^Difl^mep^ Jour* de Min. N^xxix. i6$.^^i^a MtAa^^ Now. 
ycut^ de fiijf. I. 397. •'. I ......' . 
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Earths and Harftiers 9 to 70. Biittk* Sp. gr. from 3.265 to 
^toiics. 2^^j Colour guccn. It is tnfunble tt 150% but lofet 
4 Kir^Tdin. ^^' tranfparency, aod becomes bhcktHi grey t • With bo- 
i. ft(»3. f23C it melts withoQt effervcfccncc into a tranfparcnt gbfs 
of a light green colour, Infufible with microcofmtc 
% VmuqufUm^ftliX and fixed alkali §. 
^*« * , Varuty I. Common chryfolite. 

Ci6i«r. xii. Ponnd in Ceylon, and South Amenca, and in Bohe* 
|^,>^,^/^.mtay amidft fand and gravel ||. Luftre 3 to 4. Tranf- 
H Co^irir^/jpareDcy 4 t6 3^ Coloiv yellowiih green, fometimes ver* 
^mtr. dt giog to oliye green, fometimet to pale yellow. 

«ii. 20. Variety 2. Olive chryfolite— 0/?wW^, 

f Kirtaam't * Found commonly cmODg traps and bafalts ; lometimea 
Mi*, i. in fmall grains, fometimes in pretty large pieces ; but 
%»3.~Lr |j jj^j ^^^ ^^jj obferved in cryflals. J<uftre 2 to t. 
dkiMixi.^ ranfparency 3 to 2. Colour olive green. 
997. The firft variety, according to the analyfis of Khk 

proth, is compofed of 41.5 magnefia, 

38.5 filica, 
19.0 oxydof iron. 
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sPEcias t. Afl>eftQs(i). 
This mineral was well known to the ancients. They 
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even made a kind of cloth from one of the varieties^ g xix 
which wa» famous among them for its incomt^ftibility. tuu " 
It is found abundantly in mod mountainous coontries, ^^^^ua. 
and no where mdre abundantly than in Scotland. 

It is commonly amorphoua. Its texture is fibrous. 
Its fragments often lorg iplintery. Luftre from o to 
2 ; fonuftlmcs 3, and then it is roeUllic. Tranfparency 
from o to 2. HardneCs from 3 to 7. Sp.gr. from 
2.7 to 0.6806. Abiorba water. Colour uluaJly white 
or green. Fufible fier/e by the blow-pipe. 
Fariely j. Common aA>eftiis» 

Luftre 2 to I. Tranfp?rency 1. Hardnefs 6 to 7. 
Sp. gr, 2.577 to 2.7. Feels fomewhat greafy. Colour 
fcek green ; fometimes olive or moiuium green ; fome- 
times greenifli or ycUo>vifh grey. Streak grey. Pow- 
der grey. 

Variety 2. Flexible afbeftus. 
j^mtanttu. 

Compofed of a bundle of threads (lightly cohering. 



According to that of VauqueliD, it is compofed of Fibres flexible. Luftre i to 2, fometimes j?. Tranf- 
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51.5 magnefia, 

38.0 filica, 

-'* 9.5 oxyd of iron. 

99.0 1 

The fecond variety, according to the analyfis of Kla- 
protli, is compofed of 37*58 magnefia, 

50.00 filica, 
I X.75 oxyd of iron, 
.21 lime. 
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SPECIES 2. Jade(ii). 
This flone was formerly called iaph nlpbriticWf and 
was much celebrated for its medical virtues. It is found 
in Egypt, China, America, and in the Siberian and 
Hungarian niountains. It is fometimes adhering to 
rocl^ft, and fometimes in detached round^pieces. 

Its furface is fmooth. Its fraAare fplintery. Ex- 
ternal luftre o, or fcarce i ; internal waxy, i . Tranf* 
parency from 2 to i. Hardnefs 10. Not brittle. Sp. 
^T. from 2.95 to' 2.9829; or, according to Sauflure, 
to 3.389. Feels greafy. Looks as if it had imbibed 
oil.' Colour dark leek green, or verging towards blue; 
in fome .prominencies inclining to greenifti or bluifti 
"white. When heated it becomes more tranfparcnt and 
brittle, but is infufible /^r^/. According to Hoepfner, 
it is compofed of 47 filica, 

• 38 carbonat of magnefia» 
9 iron, 
4 alumina, 
2 carbonat of lime> 

ICO 

_ « 

. TJiis if the ftonc which the inhabitants of New 
Zealand make into hatcheu and other cutting inftru* 



parency i to 2, fometimes o. Hardnefs 3 to 4. Sp. 
gr, before it abforba water, from 09088 to 2.3134 ; . 
after abforbing water, from 1.5662 to 2.38o3t. Feelst B/a 
greafy. Cc^our greyifh or greenifh white ; fometimes 
yellowiih or fUvcry white, oHve or mountain green, pale 
fleih red, and mountain yellow. 

Variety 3. Ehftic aft>eftus. 
MountoiH cork. 
llus variety has a ftrong refemblance to common 
cork. Its fibres are interwoven. Luftre commonly o. 
Opaque. Hardnefs 4. ' Sp. gr. before abforbing wa« 
ter, from 0.6806 to 0.9933 ; after abfort>ing water, 
from 1.2492 to 1.3492. Feels meagre. YicUs to the 
fiqgers like cork, and is Ibmewliat ebftic. Colour white \ 
fometimes with a (hade of red or yellow ; fometimes 
fellow or brown. 

A fpecimen of the firft variety from Dalecarlia, aa* 
alylied by Bergman, contained 

63.9 filica, 

160 carbonat of magnefia^ 

J 2.8 carbonat of lime, 

6.0 oxyd of iron, 

1.1 alumina. 

•99.8* 
A fpecimen of the fecond varii-ty. yielded to the fame * ^^ ** 
chemift 64.0 filica, '^ 

1 7.2 carbonat of magnefia, 
13.9 carbonat of lime, 
2*7 alumina, 

2.2 oxyd of iron. 

xoo.o^ I JJI^ 1^ • 

A fpecimen of the third variety oontained, acandingitfj. 
to the (ame analyfis, 56.2 filica, .... 

26.1 carbonat of magnefiat 
12.7 carbonat of Ume, 
3.0 iron, 
2.0 alug^ina. . 

Twdve|;w.f. 
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(h) Kirw. I. 171.-— £^lrf0£l7, Di Lapide Nephritieo^^Lcbmann^ Nov. Comm. Petrepol, JL ^tl.^^Hapftur^ 

Hyt.Nat:dilaSmfi,l.2s\^ i ; 

(i) Ktrw. L 159.— .ff^r^aiai, IV. l6o.^Plot, Pbih Tranf, XV. 2051.— //r&/, Jour.'dfPhyf. l\. 62.— 

Ibid. III. 367. 
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ftrthff aa I Twelvt distent fpecimenf t>{ «(b€fta«9 andyfcd by 
^^°"'*' Btrgman» yielded the fame ingredients, differing a iitilc 
!f^;^f. iv. »n t*»cir proportions f. 

*^^g, SPBCII9 2. Ai[beftmite(K) 

AfJxUbitc. 'T^"' ftone is amorphous. Texture foliated or broad 
ftriated. Luftre filky, 5. I'ranfparency x to 2. Hard* 
nefs 5 to* 6. .^p. gr. from 2.8c6 to a. 880. Colour 
white, with (hades of red» yellbw, green, or blue. At 
150** Wedgewood it melts into a green glafs. 

GpNUS XX- I* SIUM* 

SPECIES I. Pyroxen. 
This ilone is found abundantly ia lava and other vol- 
canic productions ( l). It is always cryilallized. The 
printiitive form of itscryftals is an oblique angled prifm^ 
whofe bafes are rhombs with angles of 92* 18, and 
J 7° 42' J. It generally cryflallizes in eight lided prifms, 
terminated by dihedral fummits||. Its texture is folia-. 
»Ti!i.^69. ^^* Hardnefs 9. Colour black ; fometimea green. 
H De UJle, f owdcr grecnifli grey ♦. Commotily attraAed by the 
ii. 398. magnet f. Scarcely fufible by the blow pipe J. With" 
r jp'T"''* borax it melts into a yallowilh glafs, which appears red 

jraufugiitt. According to the analyfis of Vauquclin, it is com- 
pofed of 52.00 filica, 

14.66 ^xyd of iron, 
13.20 lime, 
10.00 magnefia, 
. j.33 alumina* 
2.00 bxyd of manganefe. 
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SPECIES 2. Afhcflold*. 
This done has obtained its name from its fimilarity 
to common afbeftus. It is amorphous* Its texture 
it foliated or fttiatcd. its Itilire common or glafiy^ 
from 2 to 3. Tranfparency from o to 1. Hardnefs 
6 to 7. Sp.gr. from 3 to 3.3 f. C;^our olive or leek 
^reen ; when decompofing, brown. ' Before the blow- 
pipe it melts per ft into a broWn globule. Wiih bo- 
rax it forms a violet coloured globule verging towards 
hyacinth t- According to the analyfis of Mr N{ac- 
quartf it is compcfed of 46 filica, 

20 oxyd of irony . 

II lime, 

10 ox yd of manganefe, 
8 magntfia.. 



GbNVS XX. 2. SMIL*'. ^- 4&Bpk^>l 

. SPECIES 3. Shorlaceous a^inolite (Nf). ^ Sci>pca. ^ 

Tills ftone cryftallizes in four or fix fidcd prifm?^. g'^ 
thicker at one end than the other; hence it has -beeno. XX^s. 4 
called by the G^rmmt Jlrahljeint ^\ arrow- ftone." The ••*it« 
cr)'ftals fometimes adhere longitudinally. Frafiufc ^^°^^*,"°^^ 
hackly. Extemalluftrc glafly, 3 to 4; internal, i to*"^'""^'^ •' 
2. 'IVanfpareiicy from 2 to 3 ; fometimes i. Hard- 
nefs from 7 to 10. Sp. gr. 3.023 to 3.45. Colour 
leek or dark green. 

This ftone is often the matrix of iron, copper, and 
tin ores. 

spExriEs 5. Lamellar adb'nolite. . Lamellar 

This ftone refembles hornblende. It is amorphous, adinolite. 
Texture foliated, .LUftrc various in different places. . ^ 

Tranfparency o, orjcarce 1.. Sp* gr. 2.916. Colour 
dark y cUowifh or greenilh grey. 

SPECIES tf. Clafly aflinoliie. ouily 

ThisT ftene is found amorphous, compofed of fibres oolite 
adhering longitudinally, or in fienderfoiir or- fix fided 
prifms« Texture fibrous. Fragments long fplictery,^ 
fo (harp that they can fcaik:e]y .be handled whhput in- 
jury. Extemalluftre glafly or* fdky, 3 to 4 5 internal 
o. Tranfparency 2. Exceedingly brittle. Sp. «•. 
^•95 ^^ 3'493*. Colour leek green ; fometimea verg&g 
towards greenifh or filver white ; fometimes ftaincd 
irith yeflowifti or brownifli red. According to Berg- ■ 
man it is compoCsd of 72.0 fih'ca« 1 . 

1 2. 7' carbonat of magnefia, 

6.0 carbonat of lime, 

7.0 oxydof iron, 

2.0 alamina. 
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There is a variety of this fpecics which Kirwan calls 
inetalltferm albeftoid. Its luftre is femimetaUic, 3. O- 
paque. Hardnefs 8 to 9. Sp. gr. 3.356. Colour 

* JtirBDM*«grey, fometimes incUning to red *• 

^iSo. 1.167. 
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Gbm^s XXI..-SL, • ; { • \ 

SPECIES I. rSthiftofe Iwraftoac fL • * 

The ftr-uaurc of this ftone ia flaty. * Loftse from, a-^hiftofe 
to I. Commonly opaque. Haitinefs 9 to 10. Sp..J*'^^2K» } 
gr. from 2*596 to 2.641. Coburdark bluifii or black- [,505^*^^** 
ilh grey. Infufible perfe. 

Variety i . Siliceous ihiftus. 

Coinmonly inierfcdcd by reddiih veins of iron ftone. ' \ 

FraAurc fpliutery. Luftre o. Tranfparency from o! 
to I. ^ 1 

Fariety i. Ba^nk^or Lydian ftone. . 
Commonly interieded by veins of quartz. Frafkure 
even ; fometimes inclining to conchoidal. Luftre fcarce 
I- Hardnefs 10. Sp. gr, 2r596. Powder black. 
Colour greyiih black. 
^ This, or a ftone fimilar to it,* was ufed4>y.the.an- 
cleats as a tou4;hftone. • They drew the metal to be ex-j 
^ned along the. ilone, and judged'^of its purity by* 

E e 2 the. 



(k) Kirw, Mitt, I. 165. Is this the trmolite of Werner ? It certainly is not the inmorite of the French 
mineraloeifts, 

(l) Plence the name ,/)vrox^« given it by Hauy ; from ^»e fitep and ^"'^ft ajlrcmger. It means, as he himfelf 
explains it„ ^Jlranger in 'the r^joru o/^re, . By thifi^ he means to indicate, that pyroxen,. though prefect in lava» 
is not a volcanic prod u6i ion. 

' (m) In this and the fnllawmg fjpeciea.we have. followed Mr Kirwan's new arrangement exa6ily, without even 
Tcnturirg to gWt the fynonimes of other authors. The defcriptions which have been given are fo many and in- 
complete, and the' minerals theitifelves are ftill fo imperfc£Uy known, and have got fo many names, that no part 
of mineralogy is in a ftate of greater conftifion^ 
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lafthtMd the etSoat of tiM iMtiSle Aretk. On thft icconnt 
^*««^ihe7 called it *-'«■*. lAf />*»•. Thty cilW it ilfo 7^/- 
' dioH^fioiu, becwfc, ■• Theepbraftiu jofownt uf, it w« 
♦ H«r. *«w«l •«»* ■b«»4»r.ity in the ii»er Troolo* in Lyditf- 
Tif^r^. A fpecimen of the firft variety, analyfed by Wi«g- 
*.r. xrtM, Ub, comaineij 75.0 filica, 

^*9'• it>.o lime, 

4.6 magaeEa, 

3.J iron. 

5.1 carbon. 

Thii (pccies 11 rathei a mechanical imature than a 
cbtmical Gombioatiun. 

c. 5i,L c.».. XXII. I.. 

u, iPECics t. Zircon*. 

Zircon. JargoK^-Hjiuinifi^ 

f ■*''**^ This (tone is brought from Crjlbo^ andTcund al(b 

J^'' .in Ffance, Spain, and other parti of Euiofie. It ia 

GOmmoalj cryHalliKed. The priraiuie tarsi of its ciry- 

3 Fig. 35. ahedronfi compofed of two fbiir Aded py- 

& bare (o baTe, whofc lidei arc ifbfcelei 

The incllnatwD of the fsdct of the fame 

ich other ii 1 24°, 13' ; the iocUnaMn of 

one pyronud to tbofc of another fti° 50'. 

4 ««,. jle at tlie apex is 730 44t. The wieiita 

?"■ ■'r of the cryftalline form* of :urcon aiaount to feven. lit 
wiio ^"^^ ^ ' '''*" '* * ^"^ ''^"^ prifm inte^ofed be- 
iwetii the pyramid* of the primitive form j fometiroci 
■11 ihtf angles of ihii prifm ife wanting, and two fmall 
triangular faces in place of each ; fometimcs the cry- 
ftaU aic dodc^ahedroDS) compoled of a flat Knir-fidcd 
prifm with hcsEgonal faces, terminated by four fided 
ir^. »(• fummits with rhomboidal faces |) ; fometimcs the edge* 
of this prifai, fometimn tbe edges where the prifm and 
iummit join, and fometimn both together, are wanting, 
and we find finaU ban in ihcsr plicc. For an sccuTate 
defaiiptioaaod figure of theft racteties, w« t^er 10 Air 

The feature of the zircon is fofisled. iMernalluAM 
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A fytamm nilyM by KUprath contalBed 

70.0 Etrconia, 

^ af.Q filica, '■ • "' 

C.3 txyd of iron. 

9i-St \Urc^ 

Tbft Kcond vamty, accordtiw to KUpratb, who dit->' >j<. 
euvcred the component' part* oiboth tbeie fttmeirCDO- 
laios 68.0 zircaalit 

31.5 filica, 
0.5 nieket andiron. 

119. 

Osnea II. SALINE STONES. 

Undir this order we comprehend aU the minerals Cck« 
which confift of an earthy bafis combined with an aad. 
They nsiutally divide themlelvrt into (ite genera. Wa 
ftiall dekribc thcia in the foUnwing order. 

L CakCAKEOUS lAhTS. 

Carbonat of lime, 
Kulrhat of hiM, 
Fhofphat of liaae. 



II. B&KYTrC SiLTS. 

Carbofiat of borytcs, 
Snlphat «f barytc*. 

in. tTKONTinC SALTS. 

Carbonat of drontiles, 
Sulptiat of ftnrodtev. 

IV. HaONESIAK SALTS. 

bulphat of m^gnefia.. 

V. ALURIKOUI SALTS. 

Aliim. 



Genus I. CALCAaEOus salts. O.I.Ci1» 

3. Tranfparency f.om 4 to 1. Caofrs a verj great THiit ge«« comprehciid* aU the conAinatw^rfl^^ 

double refrtftion: H.idnefs fiom iG i» 16. Sp.gr. ««1 aeida which fbm a part .f the: w-er^ k«gdo«. ^ 

from 4.2 to 4.165 f- Coloar coniBenly rtddifh or ytl- irzcisi 1. Carbonat of lime. CvbnM 

lowifh; Iflsnetime* it is limpid. No other mineral can be compared with carbonat ofuf^*- 

Before the blow, pipe it lofes its tolour, but not iw lime in the abundance with which it is fcsttered over 

tranfpareDey. Wich bosas k nwlts Into a tranfpaient the eaitk. Many mountaini conGlt uf it entirely, and 

glafa. Infu&ble with fixed alkali and microcofmic &dt. hardly s cnuntiy is to be found 00 the face of the globe 

L. The variety fbraetly called tyacmtk i) of a yel- where, under the names of limcltone, chalk, marble, 

lowib ted Gok>ur, »iud with brown. Its fnrface is fpar, it does not conttilute a greater or fmaller part of 

bnootti. Ilslnftrej. Its tranfparency 3 to 4. the mineial ncfaes. 

s. 'Hie variety fsrinerVy called jargtn of Cejtim, is h is often amorphous, often ftafaditical, tad often 

Mtbct-grey, grcenifb, ydlowifh brown, reddifti brown, eryMh'zed. Tlie primitive form df its cryftah is « p*. 

or vielcc It has httlc eneroal lyftre. Is fometinea Tallclopiped, sriiofe fides are rhombs, with Mgtes of 77* 

nearly opaque. iiy and 101° joj. Its integrant molccnie* have the | fig. *1- 

The firtl variety, aocording to the aaaljfii of Vau^uc- fame form, llie varieties of its cry ft aU amount to more 

lin, is computed of 64-5 urconia, than 40 ; for a defcription and figju-e ol which we re- 

"■ fer to Remi tU LiJU • and Haaj ( o). « Ct^^^ 

When cryJlaUized, it* tCKtute is fohated ; wtMn amai'-4)7- 
pbous, its Arufiure ia fametime* foliated, fometines 

98 ^f Hfiated, Ameiime* gratmlar, and fometimes earthy. Its '■ 



17.) be one of the 6des. Draw the perpendicular BD; tbenAB = 5, BD = 
" &c. p. 75— 7<iw. a!(7*i(/l 1793, Augu8,^.jJ4 — Jime.^Iiyt.ifat.' xi^^ F^. 
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|arUii»nd luftit vufci ftom te 9. IVsnl^reQcy from d to 4. 
Snac%^ It cau&8 double refm^Uon i and it ia the only mioeral 
which oiufes double r<*ira6Uon tkrough (wo paralk) 
ftcee of the cryftaJ. Hardncfs from 3 to 9. Sp. gr. 
from. 2.315 to 2.78. Colour, when purci white, Ef* 
fervefces violently with muriatic acidi and diffblvcff com* 
pictely, or leaves .but a fmall refidttum. The fotuiion 
is colourlefs. 

This fpectes occurs in a grc^ variety of forms ; and 
thesvfore has been fubdrvided into numerous varieties* 
All thefe may be conveniently arranged untkr two gc* 
ncral dhifions. 

T. Soft oarhonat of lirar* 
Variety i . Agaric mineral. 

Mountain tnilk^ or mountain meal of the Germans. 

1 his variety is found in the clefts of rocks, 01 the 
bottom of lakes. It iii nearly in the ftate of powder ; 
of a white colour*, fometimes with a fhadc oi yellow ) 
and fo light, that it almoft floats on water. 

Var'uty t. Chalk. 

The colour of chalk is white, fometimes with a (hade 
of yellow. Luftre o. Opaque. Hardnefs 3 to 4. Sp. 
gr. from 2.315 to 2.657. Texture earthy. Adheres 
Sightly to the tongue. Feds dry. Stains the fingers, 
and marks. Falls to powder in water. It generally 
contains about r-^? of alumina, and t^^ of water ; the 
reit is carbonat of lime. 

Vdriety 3. Afc«i«ccou» limeftone. 

Cofeur yellowifh white. Luftre 1. Tranfearency 
.1. So brittle, that fmall pieces crumble to powder be** 
tween the fingers. Sp. gr. 2.742. Phofphorefces in 
the dark when ilcn^cd with a kxii£e» but not when heat^ 
ed. It confifts almoft entirely of pure carbonat of Itn^e. 
Variety 4. Teftaceous tufa. 

The colour ef this variety la yeflowiftl or greyiih 
white. It is exoeedingly porous and brittle ; and is ei- 
ther composed of broken fhelh^, of refentbles mot tar 
contaiiung fhells ; or it confifiB of fifttrioas concretiotta 
varioofly ramified, and re&mbKng mofs. 

II. Indovated carbonat of lime. 
Variety i . Compa£i h'medone. 

The texture of this variety is compa^ It has littfe 
luftie ; and is moft commonly opaque. Hardnefs 5 to 
8. Sp.gr. 1.3 864 to 2.77. Colorar gray, with vari- 
ous ihades of other colours. It moft: commonly conw 
tains about tV^ of aiiamina, oxyd of iron» &c. ; the reft 
ia carbonat of lime. This. variety is ufiially burnt as 
lime. 

Variety 2, Grannlarly foliated fimeftone. 

Strv^ure fometimes (laty. Texture fbliated'and gra- 
nular. Lfuftre 2 to I. Tranfparency a to 1. Hard^ 
nefs 7 to 8. Sp. gr. 2.71 to 2*8376. Cok>ur white, 
of various ihades from other oolours.. 

Variety 3. Sparry limeftone. 

Strudure fparry. Teatiure foliated. Fragmenta 
ihomboidal. Luftre 2 to 3. Tranfparency from 2 to 
4 ; fometimes i. Hardnefs 5 to 6. Sp. gr. from 2.693 
to '2.7 J 8. Colour white :. often with various (hades of 
other oolours. To this variety belong all the cryftals 
of carbonat of lime. 

Variety 4. Striated limeftone. 

Texture ftriaied or fibrous. Luftre i to o« Tranf^ 
parency 2 to i. Hardneb 5 to 7. Sp. \fT. commonly 
from 2.6. to 2<77. Colours various.. 
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Variety 5. Swine ftone. 

Texture often earthy. Frafturc often fplintery. . ^Q"<^»^ ^ 
Luftre I to o. Tranfparency o to 1. Hardnefs 6 to ' * 
7. Sp. gr. 2.701 to 2.7121. Colour dark grey, of 
various (hades. When fcraped or pounded» it emits an 
urinous or garlic fmdl. 

Variety 6. Oviform. 

This variety confifts of a number of fmall round bo- 
dies, clofely compacted togcthef* Luftre c. Tranf- 
parency o or I. Hardnefs 6 to 7. 

s p£ CI E s 2 . Sulphat of lime. Sul}.hat of 

Gypfum^ Selenite, lime. 

This mineral is found abundantly in Germany^ ^ 
France, England, Italy, &c. 

It is found fometimes in amorphoos mafies, fometimes 
in powder, and fometimes cryftallized. The primitive 
form of its cryftals, according to Rome de Lifle, is a 
decahedron J, which may be conceived as two four-fided j fj-; j^ 
pyramids, applied bafe to bafe, and which, inftead of 
terminating in pointed fammits, are truncated near 
their bafes ; fo that the fides of the pyramids are tra- 
peziums, and they terminate each in a rhomb. Theft 
rhombs are the largeft faces of the cryftd. The angles 
of the rhombs are 52* and 158®. The inclination of 
two oppofite faees of one pyramid to- the two fimilar 
fjcesof the other pyramid is 145**! that of the other 
faces J 10^ *. Somctknes fome of the faces arc eiougji* ^ ^ ^. 
icd : Ibmetimes it cryftalliae^ fn fiaf.fided prifms, termi-j, j2^ 
nated by three or four fided fnmmits, or by ail indeter- 
minate number of curvilinear faces. For a defcriptioti 
and figure of thefc varieties, we refer to Heme, de Ltftf\. 1 j^^^ 

The teaturc of fulphat of Kme is moft commonly fo- 
liated. Luftre from to 4. Tranfparency from o to ■•' 
4. It caufes double reiraftion. Its hardne^ does not 
cxeeed 4. Us fp. gr. from 1.872 to 2.311. Colour ^ 
commonly while or grey. 1 - 1 

Before the blow-pjpe, it melts- into a white enamel, «. 

pmvides^ the bbe mune be »aAc topky vpm die edges 
a^iis hHninai. When the flam« is diioded «againft itt 
faces, the mineral falls iBtO!powder|. | Lt LuvMg 

It doea not e&fvc&e wkh nuriatie acid, exctpt itJ'^/' ^ 
be nsupmt ; and it docamot difiolve ia k. •^"^, ^ 

The foOowiag varieties af» this minetal :ai% 4kikrviag^^'"' ^'^^ 
cfatteatioa. ^ 

Variety i. BratdMiaMd fnlphn;.' 

Testuie broad fbiiated. Luftre glaily) Mor^ t0 2^ . • » 
* Tranf^ianac^ from 4 to 3^ Hardnefs 4^'.;8^.%iv 
2.}i 1. CotfNir giey , oftea with a ftiade of . yellow. . / 

Variety 2 . GranO'fdliated . fulphat . 

Texture foliated, end at the &me.time granular; fo tha^ .. 
it ealily crumt^s into powder. .Luflire 2 to f . Tranf- 
parency 2 to 3. Hartlnefs 4 to 3^1 • Sp.gr* from 2.274 to 
2.310. BeeU foft. Colour white or grey^ often with ■ 
a tinge of yeBow, bluci or green ; fometimes flefh red^, 
brown, or olive green. 

Variety 3. Fibrous fulphat. 

Texture fibrous. Fragments long fplintery. Luftre 
2 to 3. Tranfparency 2 to i ; fometimes 3. Hardnefs . 
4> Brittle. Sp. gr. 2.300. Colour white, i>ften with 
a (hade of grey, yeUow, or red ; fometimes flefh red, and 
fometinaes honey yellow ; Ibmetimes feveral of thefe co* 
lours meet in flripes. 

Variety 4. Compaft fulphat. 

Texture compad. Luftre i or o. Tianfparency 2 to ^ 
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r, fometimet o. Hardnefi 4. Sp. ^» from 1.872 to neburg, iieated in a b^ of.fulpkat of lime; » It it cry. Saline 
3.288. Fetii dry, but not harfh. Colour wbhe, with a ftallized. Tbe primitive form ofiu crjfUls is tb« ^^^ 
Ihade of grey, yellow, blue, or green ; fomctimes yellow; cube ^t In generali all the edges and anglea of the i L ' ^ 
fometimes red ; rometime8fpntted,Anped, or veined. cube are truncated ; fometimes^ howcvcrt only theal'7ft^^ 

tcrnate angles are truncated *. The fizc of the cry&ala ^W*. N^ 
doea noc exceed half an inch* w(\^ 

The texture of this mineral if co{9pa£U Its fradure V]j 
18 flat conchoidal. External luftre 3 ; internal^ gttafy, Wtjt^, 
2. Traofparency frooa « to 3. liaidncfa 9 to ic. Sp. 
gr. 2.56^). Colour greyifh whitCt ibmetimca pafliiig io* 
to greenifli white or purplifh. 

ThU fubRaDce is found in Spain, where it forms .^"^^''if! '""1? " becomes dv««ci ««. u.c.« 

.ole mounUiM, and in different part, of Germany. '^"^Sf^ "l^lV"^^^ ^v*"?!.'"!'?^'"" ^^n. r^. ■S?'? 

^ ^ Before the blow- pipe it rrotha, emit* a^reentlh light, m<i a«.* 

and is converted into a yellowifh enamel, garnifhed witb ^^'' ^ 

fmaH points, whichj if the heat be continued, dart out 

in fparks ||; \LehM^ 

According to Well rum, who difeovered its compo-?J»'* 

68 boracicacidy 

13.5 magncfia, 

n lime, 

I alumimi} 

.2 filica» 

I iron. 



Variety 5. Farinaceous fulphat. 
Of the confiftcnce of meal. Luftre o. Opaque. 
Scarcely (inks in water. Is'not gricty between the teeth. 
Feels dry and meag^re. Colour white. When heated 
below rednefs, it becomes of a daazling whit,e. 

SPECIES 3. Phofphat of lime. 

is fubRance is found in Spain, where it forms ^^Wl«n heatW .t becomes eleftnc; and the.ang|a of 
whole mountains, and in different parts of Germany 
It is fometimes amorphous, and. fometimes cryftallized. 
The primitive form of its cry dais is a regular fix-lidcd 
prifm X, Its integrant molecule is a regular tnangular 
prifm, whofe height is to a fide of its bale as i to v^2.^. 
Sometimes the edges of (he primitive hexagonal prifm t > 

are wanting, and fmall faces in their place ; fometimes "^ P**^' contams 
there are fmall faces inftead of the edges which teirai* 
nate the prifm ; fometimes thefe two vaneties are unit 
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td ; fometimes the terminatigg edges and the angles of 
the prifm are replaced by fmaU faces f ; and fomctimss 
•», *Hau,tfliJ.thc prifm is terminated by. four-fided pyramids *. 

Its texture is foliated. . its fradure uneven* tending 
to conchoidal. External -liifire from a to 3^ internal 
3 to 2. Tranfparency fcom 4 to 2. Caufea fingle re- 
fradion. Hardneis 6 to 7. Brittle. Sp. gr. from 
. 3«8a49 ^^ 3*2 18. .^ Colour commonly green or^grey j 
fometimes btown, re^yblue^ and even purple. 

It is infufible by. the blow-pipe* When its powder 

' is thrown upon burning coals, it emits a yellowifii green 

phofphorefcent light. • It is foluble in muriatic acid 

i without eflFervefcence or dccompoiitiou, and the. folution 

often becomci gelatinous. 

^PBCiHS 4. Flutt of lime. 
F/uor. 
This mineffal is found abundantly in different coun 
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ST I CI E s 6. Nitrat of lime. 
Found abumiantly miaced with native nitre. For a 
dcfoription fee the article CiiBMisTaY in this Sufple- ^^^| 
menff n^-672. 

-Gekus'II. barytic S'ALTS. 
This genus compreheiids the corobioations of barytesH^^ 
with acids. * 
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Carbonat of barytes» 
JVitherae, birjLc* 

'This /oaiaeral was dilcovered by Dr W^ithering ; heace 
Weraer ha8.,given it the name of wilherzte. It is found 
both amorphous, and cryilallized. The cry(ials-are oc- 
tohedrons or dodecahedrons, confiltin? of four or fix 



triesi particularly in Derbyfliire. It is both amorphous 

and cryftallized. *^ r ' t r f - . r 

The primiUve form of its cryftals is the regular odo- ^^^ pyramids apphed bafe to bafe ; fometmics the {i.y 

hcdron ; that of its integrant molecules the regular te- ^^^ pyramids arc feparated by a pnfm ; fometimes fe- 

•T&i^.iter. trahedton ♦. The varieties of its cryftals hitherto ob- ^«1 oH\it{z prifms arejomed together in thcform of 

ferved amount to 7. Thefe are the primitive odohe- *«»'". • , r « 1 •« i 1 

dion 5 the cube ; the rhomboidal dodecahedron ; the I^» ^^ ««« » ^\mMA. Its frafture conchoidal. lu 

cubo oaiokcdron+. which has both the Bices of thccube figments long fplmtery. Luftre 2 . 1 ranfparency 1 

ana cl the oaohedron ; the oaohedron wanting the ' ^^ 3. Hardnefs 5 to 6. Brittle. Sp. gr. 4.3 104.338. 

edges; the cube wanting the edges, and either one C\>kjur greemih white. \Vhen heated it becomes opaque 
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hteXi or two faces iu place of each. For a defcriptlon 
and figure of thefe we refer to Mr Hauy f . 

The tcature of fiuat of lime is foliated. Luftrdfrom 
2 to 3, fometimes o. Trftofparency from 2 to 4, fome- 
times i. Caufes iingle refrft£lion. Hardnefs 8. Very 
brittle. Sp gr. from 3*0943 to 3 1911. Colours nume- 
rous, red, violet, green, red yellow, blackifh purple. Its 
powder thrown upon hot coals emits a bluifh or greenlfh 
liglit. Two pieces of it rubbed in the dark phofpho- 
refce. It xlecrepitatca ^hen heated. Before the blow- 
pipe it nlelt8 into a trani'parcnt glafs \, 

It admits of a pollOi, and is often formed into vafes 
and other ornaments. . 

Borat of lime* » 



Its powder phofphorefces when thrown on burning 
coals *. • Hfiy, 

It is foluble with effervefeence in RMiriatic acid. The 
folution is colourlefs. 
•According toPellelier it contains 

6a bar}'trt, 
2 2 carbonic aci^, 
-f6 water. 
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. SPECIES 2. Sulphat of barytffs. 

Bornfe Unite, 
Tht^ mineral is found abundstukly in many countries, ^^)j^ 
particularly '\\\ Briia<n. It is fometimes in powder, of- 
ten in ain'jiph'jua maflcrs, and often cryllaUiwd* 'ilie 
tih'S n;iueral has been i^'ivA at Kalkberg near Lu- fumitive foitn of iu cryftals Is a reiSian^ular prifm* 
2 whofe 
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Order TI. \M I N E R 

Harth**"** wTiofe bafcs are rhombr, with lOgles of loi* 30' and 
-Static*. ^gQ ^o' j^ -p^jp varieties of i]t6 cryftals are very Bume- 
^T^^^f rows. For a ^efcriptmn tftiH figure of them we refer 
}ai/^ne to /?om.- A IJJle \\ atid /fdMj? *; Thc moft common va- 
Tifeoritt kcYictks %rt thc oAohedroH With cuneiform fummits, the 
r* \^9- I2X or four fided prifm, thc henngular table with be- 
^8 ' y(^^^<^^ edges. Sometimes thefc crySals arc needle form. 
♦ iiv.aoJ Its texture is commonly foliated. , Luftrc from o to 
/mm de 2f Tranfoarcncy from 2 to o ; in fomc cafes 3 or 4. 
Qim xii* 3- Hardnefs from 5 to 6- Sp. gr. from 4.4 to 4.44. Co- 
lour commonly white, with a. 'ffiade. of yellow^ rcd^ 
bine, or brown. 

When heated it decrepitates. It is fuCble perfe by 
the blue flame of the blow-pipe, anid is converted into 
fulphurat of barytes. Soluble in no acid except the 
fulphuric \ and precipitated from it by water. 
Variety i.. Filiated fulphat. 
Luftre 3 to 3. Tranfparency from 4 to 2, fomc- 
timei* I. Colours white, reddifh, J)Iuifli, yellowifhj 
hlackifh, greenifh. Mr Werner fubdividcs this variety 
into three, according to the nature of thc texture. Thefc 
three fubdivifiops trt granularly foUaied^Jlralghtforiatedf 
eurtje foliated. 

Variety 2. Fibrous fulphat. 
* Texture fibrous \ fibres converging to a common 
centre. Luflre filky or waxy, ' 2. Tranfparency 2 to 
1. Hardneb {. Colours yellowiOi, bluifliy reddifh. 
Variety 3. Compaft fulphat. 
Texture compa^. Ludre o to 1 . 'iVanfparency i 
to o.' Feels meagre. Almoft conflantly impure. Co- 
lours hght yellow; red, or blue. 

Variety 4. Earthy fulphat. 
In the form of coarfe diifty particles, (lightly cohe- 
ring. Colour reddtfhlor'yellowifh white. 

Genus III. Strontitic Salts. 
This genus comprehends, all the combinatrons of 
ftrontTtes and acids which form a part of the mineral 
kingdom: 

SPECIES I. Carbonat of ftrontrtcs. 

This mineral, was firft difcovered in the lead mine of 
StFoiitton in Argyldhire ; and fince that time it is faid 
to have been difcovered, Jthough not ki great abundance, 
in other countries. It is found amorphous, and alfo cry* 
flail 'zed in neediest which, according to Hauy,' are re- 
gular (ix Tided prifms. 

Its texture is fibrous ; the fibre» convcrgCf Fra6^ure 
uneven. Luflre 2. Ttanfparency 2. Hardnefs 5. Sp. 
gr. from 3.4 to 3.66. Colour light green. Does not 
decrepitate when heated. Before the blow- pipe be- 
comes opaque and white, but does not mek.' With 
borax it cffervefccs, and melts into a tranfparent colour- 
k'fs glafs. EfTervefces with muriatic acid, aud is totally 
diflblved. The folutioh tinges fiame purple. 
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lefs traafpareht. ^ardnefs 5. Sp. gr. from 3.51 to 'Aggregates* 
3.96. Colour moft commonly a fine (ky blue; fome- ' ■ ' 
times reddifh ; fometimes white, or nearly colourlefs *. * CI jf:U^ 
Klaproth found a fpecimen*of this mineral from Penn- ^^^f°^** 
fylvania compofed of 58 ilrontites, ^'""* '" 

42 lulphuric. acid. 
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SPECIBS 2. Sulphat of flrontitea. 
,Cele/Hne, 

This mineral has been found ia Pennfylvania, in Ger- 
many, in France, in Skily, and Briuin. It was firll 
difcovered near J5riftol by Mr Clayfidd. There it is 
found in fuch abuQdaace» that it has been employed lA 
mendiDg^ the roads. 

It occurs both amorphous and cryftallized. The 
cryftals are moft commonly bevelled tables, fometimes 
rtioinbQidai cubes. Its texture is foliated* More or 



1 OC t f Bettragt, 

According to thc analyils of Mr Clay field, the ful-"' ^'' 
phat of (Irontitcs found near Bciflol is compofed of 
58.25 flrontites, 
41 .75 fulphuric acid of 2.24, and a little iron J. t TUd. f7U 

»- ■.■■ eboi/on^s 

TOO.06 >''*^- 

According to the analyfis of Vauquelin, the fulphat 
of ftrontites found at Bouvron in France, which was 
contaminated with .j of carbonat of lime, is compofed 
of 54 ftrontites, 

45 fulphuric acid. 
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ObNVS IV. KAGNESIAN SALTS. MX^iu 6. 

This genus comprehends the combinations of magnt* lot- 
fia and acids which occur in the mineral kingdom^ On*,^® '^* 
ly two fpccks have hitherto been found ; namely, ^itT* 

SPECIES I. Sulphat of magnefia. Sul'hat f 

It ii found in Spain, Bohemia, Britain,* &c. ; andmagaefiau 
enters into the compofition of nsaoy mineral waters. 

For a dcfcription of it^ we refer to Chemistey, n*^ 
633. in this Suf>f>»\ 

no 
8 p e cies 2. Nitrat of thagnefia. Nitrat of 

Found fometimes aflbciated with nitre. For a de."*H'*^fi*- 
fcription fee Ckemlstry^ n^ 674. - 

Genus V. ai*iimikovs salts^ o. V. Ala- 

This genus comprehends thofe combinations of alu- miooui - 
mina and acids which occur in the mineral kingdom, f*!^- 

SPECIES T. *Alum. 
This fall is found in cryftaU, in Toft maffes, in fl^tkcs, 
and invifibly mixed with the foil. Tor a dcfcription, 
we refer to CiiiftHSTRY, n° 636. * . 

OsDERlIL AGGREGATES. 



Ill 

Alum* 



This order comprehends all mechanical mixtiires qf 
earths and ftoncs found in the mineial kingdom. .Tj^cfci ' 
are exceedingly numerous: the mountains and hills', ^'- 
the mould on which vegetables grow, and indeed thc 
greater part of the globe, may be confidered as compo- * 
fed of them. A complete dcfcription of aggrc^tes be- 
longs raiher to geology than mineralogy. It would be 
improper, therefore, to treat of thtm fully here. But 
they cannot be altogether omitted ; becaufc aggre- 
gates are thc firft fubfUnces which prcfent themfclves to 
the view of the ' practical miberalogift, and becaufe^ 
without being acquainted with the names and. compo- 
neat ptrts ofmany of them, the moft valuable iiiincra- 
logical works could not. be undcrftood. i t - 

Aggregates may be comprehended under fo'jr divi-I^i'»t<'" «>f 
flons: I. Miaturcs of earths; 2. Amorphous i ragmen ta*^^*^^"^'' 
erf ftoaes agglutinated together; 3. Cryftallized Itones, 
cither agglutinated togexher or with amorphous ftoncs ; 
4- Aggregates formed by fire. It will be exceedingly 

convr4;eaf 
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convenicot to treat each of thcCe fcparatdy. Wr fbJl 
tlwitfore divide this order into four fedions* 



Sect. I. Aggregates of Eariht. 

* 

Tb£ moft common earthy aggregates may be com* 
preheaded under the following genera : 

2. Clay, 

2. Colori6c earths, 

3. Marl, 

4. Mould. 

Genus I. clay. 

Clay 18 a mixture of alumina and fillca in vai-Ious 
proportions. The alun^.ina is in a Aate of an impalpable 
powder ; but the filica is almoft alwairs in ffrall ftoRes, 
Uu^e enough to be difttnguifhed by the eye. Clay, 
therefore, exhibita the chara^er of alumins^ and not of 
iilica, even when Oiis laft ingredient predominates. The 
partidcB of fiUca are already combined with each others 
and they have fo firong an allinit j for each other, th^t 
few bodies can faparate them; whereas the alumina, ncR 
being combined, readily difplays the charaders which 
diftinguifh it iirom other bodies. Befidcs alumina and 
filica, clay often contains carbonat of lime, ^ magnefia, 
barytcs, oxyd k!& troo, £cc. And as day is merdy a 
mechanical amxuife, the proportion of its ingvedfenti is 
exceedingly various. 

Cl^y has been divided into the following fpccies : 

BviciBs I. Porcelain clay. 
Its text«ire is caithy. Ito laftrc o. Opaque. Hard- 
nefs 4. Sp. gr. from 7.23 to 2.4. Colour white, 
fometimes with a (ha^e of ydlow or red. Adheres 
flightly to the tongue. Feels foft. Falls to powder in 
water. 

A fpedmen, analyfed by Haflenfratz, coatained 

62 frfica, 
49alunEMia, 
1 2 raagneiia, 
7 fulphat of barytes. 

100* 
A fpedmen, analyfed by Mr Wedgewood, contained 

60 alumina, 
20 filica, 
f 2 air of water. 

spEcixs 2. Common day. 

Its texture is earthy. Luftre o. Opaque. Hard* 
ne£i 3 to 6. Sp. er. 1.8 to 2.68. Adheres flightly 
to the tongue. Often feels greafy. Falls to powder in 
water. Colour, when pure, white ; often ttoged blue 
or yellow. 

Variety I. Potter's clay. 

Hardnefs 3 to 4. Sp.'gr. 1.8 to 2. Stains the fin- 
gers (lightly. Acquires fome poliih by frt^dion. Co* 
lour white ; often with a tinge of yellow or blue ; fome- 
times brownifh, greenifh, reddifh. Totally difFufible in 
water ; and, when duly moidened, very dudile. 
Varieiy 2 . Indurated day. 

Hardnefs 5 to 6. Does not diffufe iUelf in water; 
but falls to powder. Difcovers but little dudility. Co- 
lours grey, yeilowifh, bloifh, greeniftr, reddi&, browa^ 
ifh. 
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Variety 3, ShiOoie day« A9pc|i.« 

Stni^bire flaty. tJp. gr. from %,% to 2-68. Fcch 
fitiooth. Streak white Hur g?«y. Coiovr ocmnaoalf 
bluifli, or ydlowiih grey ; fometinaes bfacki(h, reddiih, 
grreniih. Found in Arata, uftially in coal miacf. 

This variety is fometises inprrgnated with bttumen. 
It is then called bituflainous^d/r. 



s>Ectfis 3. Lithomarga. 
Texture earthy. FraAure conchoidal. Luftrc from?*' 

to 2. Opaque. Hardnefs j^ to 7, Sp. gr, when 
pretty hard, 2.815. ^irface'fmooth, and feds foapy. 
A<tt>ore« ftroag4y to the tongue. Falls to pieces, an'l 
then to powder, in waur ; but does not diffufe itfcif 
througli that liquid. FuOhle^r^ Into a frothy mafi. 

Variety I. Friable lithomarga. 
Formed of fcaly particles flightly cohcnng. Luftre 

1 toxj. Hardnefs 3 to 4. ExceedingN light. Feels 
very fmooth, and aflumrs a poliih fromtne nail. Colour 
white ; fometimeij tinged yellow or red. 

Variety 2, Indurated lithomarga. 
Hardnefs 4 to 7. The fofter forts adhere very firong. 
Vf to tlic tongue when newly broken ; the harder very 
moderately. Colours grey, ydlow, red, brown, bhje, 

A fpedmen of lithomarga from Ofmundt analyfed by 
Bergman, contained 60.0 fdica, 

I i.o ahimina, 
5.7 carbonat of Uose, 
4.7 oxyd of iron, 
05 carbonat of magnefia, 
18.0 water and air. 
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spicics 4.* Bole. 
Texture earthy. Fradurc conchoidaL Laftre o. 
Tranfparency fcarce i . Hardnefs 4. Sp. gr. from 14 
to 2. Acquires a poli(h by fri^on. Scarcely adheres 
to the^ tongue. Feels greafy. Colour yellow or brown; 
fometimes red ; fometimes fpotted. 

The lennian earth which belongs to this fpecies, ac. 
cording to the analyfis of Bcigman, contains 

47.0 filica, 
1 9.0 alumina, 
6.0 carbonat of magnefia, 
5.4 cBiboaat of line, 
5.4 oxyd of iron, 
s 7.0 water and air. 
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SPECIES 5* Fullers earth. 
Texture earthy. Stru6lure fometimes flaty. Fitc- 
ture imperfedly conchoidal. Luftre o. Opaque* 
Hafdnels4. Receives A polifb from fridion. Does not 
adhere to the tongue, reels greafy. Colour dually 
light gtecBw 

A fpecimen from Hampfliire, analyfed by BergoisB, 
coiitaiaed 51.B filica, 

25.0 alumina^ 
j^.) carboaat of lime, 
3.7 oxyd of iron, 
0.7 carbonat of flMgnefia, 
15.5 moifture. 
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(Etfilmi^l' Thl« ettth Unftd by«|lill<f9 lo take the greafe out 
csf tiMif ck»tk before they apply foap. It is efifet^tiil td 
fullers earth that the particles of fUioa be irtff kne^ 
otherwife, they would cnt the cloth. Any clay, pof- 
k&d of tkiu Uit property, may be confidcrcd as /lAeri 
jtarth ; for it is the alumina alone which ad^s upon the 
cloth, on account of its firong affinity for gredfy fub« 
ftancea. 

G«Hus ir. CoLonrfic EartAs. 
The minerals belonging to tbiseenus coftlift of clays 
miited Widv fo li»ge a qiiaivf ity of tome cdloitri)^ ingrC' 
dient aa tor render them u6iful a» paints. The colour- 
ing naut^ii is^ooimmody o)(yd of n*ott, and fonlettoteii 
charcoal. 

s^tcm f. Red ch^k. 
ReMt. 

Texture earthy^ Fra6lure oonclioidal. Luftre c^. 
Opaque. H«tdnef0 4. , Sp. gr. itieonfiderable. Co- 
lour darkred* 

Feels rough. Stains the fingers. Adheres to the 
tongue. Fails tA potiftkr in water. Doe6 not becbme 
dudfle^ When heated it becomes blauk, and at 139^ 
Wedgew<;od melts into a greeniih yellow frothy eMuheH 

Compofed of day and olyd of irod. 

SPECIES 2. Tello^ chalk. 
Texture earthy. Frafture concHoidal. Hardne6 3'. 
fip. gr incoiifiders^le. Colour oichre yellbw. 

Peels fmooth or greafy. Staims the' fingers; Ad- 
heres to the tongue. Falls to pieceti ifi water. When 
heated becomes red ; and at 151^*^ Wedgewood melts 
into a brown- porous porcelaifi. 
According to Sage, it contains 

50 alumina; 
40 oxyd of iron« 
o water, with fbme fulphurie acid. 
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SPECIES 5. Black chalk. 
Stmdure flaty. Texture earthy. Fragments fplin- 
tery. Luftreo. Opaqu*. Hardnefs5. Sp. gr. f.r44 
to 2.277. Colour black. Streak bUck. 

Feels fmooth. Adheres (lightly to the tongue. Does 
not moulder in ^Mttei^. When heated to rednefs it be- 
comes reddiih grey. 

According to Wiegleb» it is compofed of 

64.50 filica, 
11.25 alumina, 
X I .oo charcoal, 
2.75 oxyd of iron, 
7.50 water. 
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SPECIES 4* Green earth. 

Texture earthy. Lullreo. Opaque. Ilardnefs^ 
to 7. Sp gr, 2.637. Colour green. 

Commonly feels fmooth. Does not ilatn the fingers. 
Often falls to powder in water. When heated it be- 
comes reddifh brown ; and at 1 47^ Wedgewood melts 
into a black compadf glafs. 

Compofed of clay, oxyds of iron and nickel. 

Genus III. Marl. 
A mixture of carbonat of lime and day. In which the 
SuFf u Vol. II. Part I. 



carbonat coufKkrably mieidii tl* fAm logr«(li«iit» k^^*<i^ 

called marL ^ '' ' , 

Itstextux keartliy. JLuftrte o. Op^4\\tt^ Hard- 
nefs from 4 to 9 $ fometiWl kt powdeh Sp. gr. froih 
1.6 ta 2.8^7. ^otou# u^H^f ptff ofikA «ifelgld with 
other colours. Effervcfces with acids. 

Some marls cfUA^e \tit6 pov^a^ 0heh expofed to the 
ail'; othet*s retaiii their hch'drfef^ for ttiktkf y^«H* 

Marls may be divided rMo t#b ^de»: T. Thoft 
which contain more (ilica than alumina ; 2. Thofe which 
coUtain more akimtna than iilioa. Mr Kir wan has calU 
ed the firfl of thcfe firtceoui^ the fecond arnilaceoui^ 
marls. Attention (hould be paid to this di(lin6iion 
Vi hen ftiark 4re ufed Mi a* mauufe. 
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Genus IV. Mould. G. \V, 

V^ymouU is meant the foil on which vegetables grdw. Mould. 
It contains Ch^ foflowing ingredients : filicii, alumina, 
lime, magnefei (Ibmetimes), iron> carbon derived from 
decayed vegetable and aninsal fubftances, carbonic acid, 
and water. And the good oV bad qualities oi foils de* 
pends upon a proper mixture of thefe ingredients. The 
iilica is feldom in fht fti^ of an iin^ajpable powder, but 
nn gtaitit of -j greater of fmalkr fi^e : Its chief ufe feems 
to be' to keep t!he foil' opeti and pervious to moiftur^. 
If ^e pafs over tHt carboM,- th^ iroU, and the carbontt: 
acid, tlie goodnefs df a ibil depends Upon its being able 
to retain tYit (Joafitity df moiflutie which is pitopei* fbv 
the nduf'ifRrtient of vegetables, and no more. Now tht: 
retentive power of a Toil increafca with the proportion 
of its aluminl, lime, or magtiefia, and diminilhes as tht 
proportion of its filica increafes^ Hence it follows, that 
m a dry country, a fertile foil (hould contain lefs filica^ 
and more of the other earthS) than in a wet country. 

Giobert found a fertile foil near Turin, where it 
rams annually 30 inches, to contain 
From 77 to. 79 iilica, 

9 — 14 alumina,' 
5 — 12 lime. 
Near Paris^ where it rains about 20 inches aaniuJly, 
Mr Tillet found a fertile foil to contain 
Coarfe fand 25 
Fine fand 2 1 

-^ 46.0 iihca, 
16.5 alumina, 
37.5 lime. 

1 00.0 j: \ KlewMH 

The varieties of mould are too numerous to admit an*'! Af<0"*''"< 
accurate defcription : we (hall content ourfelves, there- 
fore, with mentioning the mo(t remarkable. 

SPECIES I. Sand. sand. 

This condfts of fmall grains of (iliceous ftones not 
cohering together, nor foftened by water. When the 
grains aie of a large fize, the foil is called graveL 

SPECIES 2. Clay, cUy. 

This confiAs of common day mixed with decayed ve- 
getable and animal fubiUnces. 

spKcifis 3; Loam. iJ[,JJ^ 

. Any foil which does not cohere fo firongly aa clay, 
but more ttrongly than chalk, is adled ham* There 
are many varieties of it. l*he following are the moil 
common. 
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Mvtht and roTMy I. Ckpj loim i calU aUb Jrtmg, Jlifi cddf 
■ fltcnea. g^jjj beavy^ loam. 

It coofifts of a mUtiire of day aod coarfe fanii* 

V4uruty a. Chalky loam. 
A mixture of cby» qhalkt aod colufe fand ; the chalk 
predomihatiiig. . • 

Variety 3. Sandv bam. ' 
A miiture of the fame ingredients; the (and amount- 
tiig to .8 or .9 of the whole. 

SPECIES 4. Tin. 

Till is a mixture of clay and oxyd of iron. It is of 
a red colours very hard and heavy. 

Sect. II. yiggregal^i of amotpbout fionet. 

The aggregates which belong to this fedion confift 
of amorphous fragments of ftones cemented together. 
They may bo reduced to the following genera : 

1. Sandftone, 

2. Fuddingftoney 

3. Amygdaloid I 

4. Breccia. 

Genus I. Sandstone. 
Small grains of fand^ confifting of quartZy fliut» honu 
ftone, filiceous (hiftus, ot felfpar^ and fometimes of mi- 
ca, cemented together, are denominated fandftones. 
They fed rough and fandy ; and when not very hard, 
eafily crumble into fand. The cement or bafis by which 
the grains of fand are united to each other is of four 
kinds ; namely* lime, alumina, filica, iron. Sandftones^ 
therefore, may be divided into four fpecies. 

Cakareouf. species I. Calcareous fandftones. 

Calcareous fandftones are merely carbonat of lime or 
marl, with a quantity of fand interpofed between its 
particles. Though the quantity of fand, in many cafes, 
far exceeds the lime, calcareous fandftones are fometimes 
found cryftalllzed : and, in fome cafes, the cryftals, as 
might be expe^ked* have fome of the forms which di- 
ftinguifti carbonat of lime. Thus the calcareous iand- 
ftone of Founuinbleau is cryftallized in rhomboidal 
tables. It contains, according to the analyfis of Laf- 
fone 62.5 fih'ceous fand, 

37.5 carbonat of lime. 

100 
Calcareous fandftones have conunonly an earchy tex« 
ture. Their furfac^ is rough. Their hardnefs from 6 
to 7. Their fpecific gravity about 2.5 or z.6. Their 
colour grey ; fometimes yellowiih or brown. They arc 
fometimes burned for lime. 

Aloaufloas. species 2. Aluminous fandftones. 

The bafis of argillaceous fandftones is alumina, or 
rather clay. Their ftru^lure is often flaty. Their tex- 
ture is coropad^, and either fine or coarfe grained, ac- 
cording to the fize of the fand of which they are chief* 
ly compofed. Their hardnefs is from 6 to 8, or even 
p. Their colour is uftially grey, yellow, or brown. 

llicy are often formed into mill- ftones, filtering- 
flones, and coarfe whet-ftoncs. 

aUittoiis. SPECIES 3- Siliceous fandftones. 

SiHceous fandftones confift of grains of fand cement- 
ed together by (ilica, or fome fubftance which confifts 
chiefly of filica or Hint. They are much harder than 
any of the other fpecies* 
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Sometimes ftones occur* c^ifUog of grains of HmeAge^ue^ 
cemented together vnth filica. Thefe ftones jm idfodc* v -^ 
nominated fiiiceous ^dftoues. 

^ spEcixs 4. Ferruginous fandftones. " . FenujI. 

The iron which a^ as a cement in femiginons fand-oofai. 
ftopes is not far from a metaUic ftate. When iron is 
completely oxydated, it lofes the property of ading as 
a cement. This is the reafon that ferruginous fand- 
ftones, when expofed to the air, almoft always crumble 
into powder. 

The cok>ur of ferrugioous fandftones is ufiiaUy dark 
red, yellow, or brown. The grains of fand which com- 
pofe. . them are often pretty larg& Their baidscfs is 
commonly inconfiderable. 

Genus II. Pudding Stone. g.it. m 

Pebbles of quartz, flint, or other fimilar ftones of atliogftooc. 
round or eliptical form, from the fiae of rape fe^d to 
that of an egg, cemented .together by a fihceoos ce- 
ment, often mixed with iron, have been deoominated 
pudiingfiones* 

Pudding ftones, of courfe^ are not inferior in hard- 
nefs to quartz, flint, chalccdoay» &c. iaf which the peb- 
bles may confift. The colour of the cement is ufuatty 
yellow, brown, or red. Its fudure is oonchoidal. 

The finer forts of puddipe ftones are capable of a fine 
poUfli ; the coarfe art ufed for mill-ftones. ivf 

' • G..HL 

Genus IIL AMYGDALoin.. AmvgiU- 

Rouoded or eliptical maffes of chalcedony, zeolite, 1<^><^ 
limeftone, lithomarga, fteatitest green earth, garnets, 
hornbknd, or opal, cemented together by a bafis of in- 
durated clay, trap, mullen, walken or kragg, coofti- 
tute an amygdaloul. 

Amygdaloids are opaque. TTiey have no luftre. 
Their fradure is uneven or conchoidal. Hardnefs 6 to 
9. Their colours are as vvious a^ the ingredients of 
which they are compofed. 

Genus IV. breccm. 
Angular fragments of the {xakt/pecm- of ftone agglu- BreaJi 
tinated together, conftitute a breccia. Thus ealcareeus 
breccia coniifls of fragments of marble cemented toge^ 
ther by means of lime.. 

Sect. III. Aggreg^is of Cryftals^ 

The minerals belonging to this fed ion confift cither 
of cryftals of different kinds cemented together, or of 
cryftals and amorphous ftones cemented together. 

They may be reduced under the following genera. 

1. Granite. 

2. Sienite. 

3. Granatin e. 

4. Granitell. 

5. Graniltte. 
,6. Trap.. 

7. Porphyry. 

Genus I. granite. • g.I.Gij- 

An aggregate of felfpath, quartz, arid mica, what-nit«« 
ever be the fize or the figure of the ingredients, is de- 
nominated granttt. This aggregate may be divided 
into two fpecies, namely t common granite, and fiiijtoft 
granite or gneifs. 

SPECIES I. Common granite. C»uiiioo>^ 

Iti ftrudure ia always granular. The f^parit often 

amor* 
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ItfUtfand amorpliotss^ and cocftitutes mod frequcntiy the greateft 
*'^'**- part of the aggivgate. • 

Common granites differ nnuch m their appearance, ac- 
cordTng to die ftse, proportion, ^oloar, .and figure of 
their component parts. They are commonlj very hard4 
T^ir fpccific gravity varies from 2. 5 386 to 2.9564. 

SPECIES £. Shtftofe granite or gnelfs. 
The (trudure of gneifs is always flaty, and this con- 
ftltutes its fpccific cbar^,der. In gneffs, the proportion 
of quartz and folfpar is nearly equal : the proportion 
of mica is fmalleft. It is evidently fubjeft to the fame 
varieties with common'granice. 

Gbwvs II. Sienite. 

Mr Werner haa given the dame oi JhnUe to aggre- 
gates compofed of felfpar^ hornblende, and quartz ; or 
of felfpar, homblende, quarts, and mica. Thcfe aggre« 
gates were formerly confounded with quartz. 

Sienite. is found both of a gnmalar and ihty ftrac- 
ture : it migfaCf therefore, like granite, be divided into 
tvro fpeciet. ia fienite the quarts is coounonly in by' 
far the finalkft proportion. 

Genus III. granatine. 
Mr Kirwan has applied the name granat}ne to the 
following -aggregates. ^. 



i4» 
G It Sic- 

IJIC 
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CUI.Gra. 

sadae. 



Q«artz, 

Jelfpar, 

ShorL 



Quartz* 

Felfpar, 
Jade. 

Qiiartz,' 

Felfpar, 

Garnet. 

Quartz, 
Mica, 
Shorl. 



Quartz, 
Mica. 






Quartz, 

Mica, 

Garnet. 



Quartz, 

ohorU 
Homblende, 

Quartz, 
oliorl, 
Jade. 



Quartz, 

Shorl, 
Garnet. 



Quartz, 

Hornblende* 

Jade. 



Quartz, 

Homblende, 

Gameti 



Quartz, 

^de. 
Garnet. 



Quartz, 

Hornblende, 

Horoftone,' 



i 



Felfpar, 
Mica, 
Shori. 



Fclfpar, 

Mica, 

Homblende. 



Felfpar, 

Quartz, 

Serpentine. 



Felfpar, 

Quartz, 

Steatites. 



J4f 

O.tV.Gra 

iiiuU. 



One of thefe aggregates, namely* quartxj mica, gar* 
ncff was called by Cronftedt noria or murkjlen. 

Genus IV. geanitell. 
Mr Kirwan gives the name of granltell to all aggre* 
galea compofed of any two of the following ingre- 
dients : quartz, felfpath, mica,.(horl, homblende, jade, 
garnet, fteatites. I'he moll remarkable of thefe are : 



Quartz, 

1 elfpar. 


Quartz, 
Hornblende. 


Quartz, 
Steatites. 


Felfpar, 
Hornblende. 

9 


Quartz, 
Mica. ^ 

Quartz, 

'SKorl. 


Quartz, 

Jade.- 


Felfpar, 
Mica. •' 


.Felfpar, . 
Jade. 

Felfpar, 
Garnet. 


Quartz, 

Garnet. 


Felfpar, 
Shorl. 



^••'^^^•mmmtt^ 



Mica, 
ShorL 



Mica, 
Hornblende. 



Mica, 
Jade. 



^£ica, 
Garnet. 



Hornblende, 
Jade. 

Hornblende, 
Garnet. 



T" 



nmmt^ 



Jade, 
Garnet. 



Steatites, 
Shorl. 




L 

Some of thefe aggregates have received particular 
names. The aggregate of quartz and mxra, when its 
ftmfture is flaty, is called by Werner Jhiflo/e mica .• by 
the Swedes, it is denominated Jldljlen, whatever be its 
ftni£ture. 

The aggregate of hornblende and mica is^caHed 
gnmfiein, from the dark green colour which it u(ually 
has. 

Genus V. granilite. 
. Under the name oigraniUte, Mr Kirwan comprehends' *^*^^* 
all aggregates containing more than three ingredients. 
Of thefe the following are the moft remarkable. 
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Quartz, 

Felfpar, 
Mien* 
Shorl. 



Quartz* 

Felfpar, 

Mica, 

Steatites. 



Quartz* 
Mica* 
Shorl* 

Garnet. 



Quartz* 

felfpar* 

Mica* 

Oarnet. 



Qi^rtE, 
Sulpfa. of barytcs* 
Mica, . ' ' 
ShorL . 



Quartz, 
Sulph. of barytes, 
Mica, , 
'Hornblende. 



i4^. 
G.VL* 

Trap. 
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Gbnu^VI. TaAJp{F). 
Under this genos we dafs not only what has com- 
OMuly been called $rapt but olfo wacken* and mullea* 
and kragftone of Kirwan. 

SPECIES I. Common trap. 
This ftone is very common in Scotland, and is known 
by the name of tvhin/Ione. Whole hills arc formed of 
it; and it -occurs very frequently in large rounded de- 
tached fragments. Sometimes it aflumes the form of 
immenfe columns* and Is then called LafalL The Giants 
Caufeway in Ireland, the ifland of StafFa, and the fouth - 

fide of Arthur's Seat in Scotland, are well known in- 
ftances of this figure. 

Its texture is earthy or compad. Its fradure im- 
even. Its laftre commonly o. Opaque. Hardncfs 8 
top. Not brittle. Sp.gr. from 2.78 to 3.021 *.* J^^^rvajb 
Colour black, with a (hade of grey, blue, or purple | 
fometimes blackilh or reddifh brown ; in fome cafes 
greenifh grey. By ezpofure to the atmofphere, it often 
becomes invefted with a brownifli rind. Before the 
blow-pipe, it melts P^fe into a more or lefs black glafs. 

Trap confifts of fmall cryflals of homblende, felfpar, - • 
olivine, &c- ufuiAy fet tn a gromid compofed apparent- ' 

ly of clay andoxyd of iron. A fpecimen, in the form - * ' 
of bafaltes* from Suffa, analyfed by Dr Kennedy of £- 
dioburgh* contained 48 fiiica, 

16 alumina, 
16 ozyd of iron* 
9 lime, 
5 moifture, 
4 foda, 
1 I muriatic acid. 



99 1 



Ff 2 



f FJim. 



A Trail/. 

( p ) Kirw, I. 23 1 and 43 1. — Faujasde St Fond. Effdifur PHift. Nat, des Roches de Trap. — PhtL Tranf, paffi m. 
See alfo a very ingenious fet of experiments on the fufion of trap* by Sir James Hall in Tranf, Edin, V. 43. 




90. 



I4t 
^ Xirto, i.. 

jXirwm. 



MINER 

Arl^wefioiai ff^om fUifturf rock* near Edtnbargb» 
coDtainedi accordiDg to the analyfis of the fame gentk- 
Bifim, 46.0 filica, 

19.0 alumina* 
17.0 oxyd of iroD^ 
Sjo lime* 
4.0 moiflurcy 
5*5 foda, 
1 .0 muriatic acid*. 

98-5! 

Dr Kennedy condufted thefc analyfea with great in- 
genuity and judgment ; and the difcovtty in which they 
terminatedy that trap contains foda, is certainly of rni' 
portance, and may lead to valuable coniequecces both 
la a geological and mineralogical view. , 



A L o o y. 

1. Homftone 

2. Pitchftone porphyry, 

3. Hernflate porphyry. 
4* Felipar or petuofepop* 

phyry. 
5- Clay porphyry. 
6^ Htfmhlcnde porphyry. 
7. Trap porphyry. 



9* Wickea porphyVyw 
9* MoUco porpnyry* 

10. Krag porphyry. 

1 1. ArgUlitic porphyry* 
J a. Potftone porphyry. 

J 5. Serpentine por];di9rry«. 
14. Sandftone porphyry » 






\. 



The aggregates belon^nDg to thU feAion compoic 
mod of &e motmtains of the globe. In giving an ac- 
count of them* we have adhered implicitly to the ar- 
rangement moil generally received by mineralogifts. It 
1 iuft be acknowledged* that tlu6 ataBngement is by no 
means compkte« and that fome of the gcacra are too 
vague to be of much u£b. The mmiber of aggregates^ 
already difoovered is too ^Mot for giving to each a par- 

ticular name. Perhaps ic w^ould be better hencelorch 

This ftoae often forms ^idcraUe parts of hflb, and^ ^ adopt the Method propofed by Mr Hauy, namdy* 

- trap, is amorphous. lu texture is earthy. Its ^ conftitotc the geaeaa from that mgredMt which co^ 

- -- - .... |Q„ jgj^i^ abnedaotly into the aggr^te, and which 

forms as it were its bafis, and to diftiaguiih tkm ^leciea 
according to the nature and proportion of the other 
ing^redicats. According to this plan, the aggregates, 
hitherto difcovered have been divided by Hauy into tha 
fcUowing genera : 



^4r 

MnUen. 



*»3 
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^ Kino, L 
a26« 



»5« 
O. VII. 

yorpiijry. 



srsci£s 2. Wacken*. 
?his ftoae of 
Kke 

fradorv ufually even. Lvftre o. Opaque. Hardneis 
6 to 9. Sp. gr. from 2.535 to 2.893 f* Colour grey, 
with a Ihade of green, blacki red* brown. When ex- 
fokA to the a t iao f p h cfei it withers and b e c om es nore 

grey. 

JU melts into a grey porous flag. 

sREciEs 3. Mullen :(^ 

This ftofie n alro rovnd in confidenUe nanes^aner 
femetimes has a tea^iency to a coiam a ar form like ba- 
ialt. Texture earthy. Frafture aaeven, and fine fphn- 
tery. Luftre o, except hom (ome Ihintag partkfes oT 
baiahine. Opaque. Hardnefs from 7 to 9. Sp. gr. 
from 2.6 to 2.738* Colour afli or bluifti grey ; fome- 
ftimcs mixed with ochre yellow, in coafequence of the 
decompofition of the ftone. At 130^ Wedgewood it 
melts into a black compa6fc glafs. 

When mulkn is expofed to the air> its furface be- 
comes covered with a greyifli white nnd» fometimes* 
ffightly ochry. 

ssxciis 4. Kragflone ^. 
This ftonr, which, like the others, forms confiderahle 
parts of rocks, was formed into a dtftind fpecies by 
Mr Kirwan. Its texture is earthy. It is exceedingly 
porous, and the pores are often filled with the cryftkk 
of other minerals. Fradure uneven. Luftrc o. O- 
paqoe. Hardnefs 5 to 7. Sp.gr. 2.3 14» Feeb rough 
and harih. Colour reddifh grey. Streak yeOowifli 
grey. At 138^ Wedgewood it rodu into a rcddifli 
browtt* porcelain mafik 

Gewvs Vn.. ?oap«YRY. 



1. Felfpathic 

2. Quanxotts rock. 
5u Micaceous rack. 
4. Chloritous rock. 
5^ Serpemine rock* 
6. Trajqieaa rock. 



7* Homblendeaa rock. 

8. Petro-fiBceons rock.. 

9. Oaraetic rock. 
io. Calcareous TO(^ 

11. ArgHlaceous rock* 

12. Corneous rock. 



SxCT. IV. Volcanic Agirtgttits^ 

AoGB EG ATEs. formed by volcanoes may be reduced' 
to the following genera. 

1.. Lava. 

2. Tufa. 

3. Pumice. 

4. Alhes. 



GbWUS 1:. LAVA. 

All fubft^ooes which have iffued out of a vokaoo in 
a ftate of fufioa are called Zeumw. They have been di* 
vkkd into thtee fpecies. 

sFiciBs I. Vitreous lava. 
Found in fmall pieces- 
Texture glofly. Fradbire conchoidal. Luftre 3. 

Traafparency from 3 to 1. Hardneis 9 to 10. Sp. gr. 

from 2 to 1. Colour blackifh» greenifti, or whitiih. 



G.LUni 



Viutsa* 



2 to 3 _ _ _ 

Any ftoae which contains fcattered cryftals or graina Commonly fomewhat porous, 
of felfpar, vifible to the naked eye, is denominated a 



porphyry. Bcfides felfpar, porphyries generally con* 
tain (mall cryftals of quartz, hornblende, and mica. 
Thefe cryftab are ofadly of a different colour from the 
ftone in which they are found, and they are ftuck in it 
as in a cement. It is evident from this definition, that 
the number of porphyries muft be great. Each fpe- 
cies rsceives its name fvom the ftone which forms its ha* 
fis. To defcribe them would be unneceiTary. Wc 
Aall only give a catalogue of the principal fpecies. 



SMCIES 2, Cellular lava. 
This fpecies is full of cells. Surface rough and full 
of cavities. Texture earthy. Luftre c. Opaque. 
Hardnefs 7 to 9. Sp. gr. varies, but does not exceed 
0.8. Colour baown or greyifti black. Commonly fome- 
what magnetic* 
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CeUobi^ 



iPXCiEs 3. Compad lava. 
This fpecies is the oioft conuaoo of all ; it runs into 

the 






Combnf- the feoond by infcnfihfe df^ivet ; and indeed is fcldom 

tibia. foQod of any ooafidcnblc fize without {ont'-pviU* It 

^bcan in gcoenl a very ftroi^ refemUf Qce ta<tnip« 

A fpccifoen pf ifae hrmot Catiini» la Sidij, analybd. 
by Bt Kcnedyi cootaioed 

^9^ aluiiiifni» 
14*5 oxyd of ift>ft^ 

9.^5 Hme, 

4.0 foda». 

i.o mariatic add* 



>3- 



f. 



iJUd.^ 



99.0 1 ^: 

A fpcclmen of the lava of Sta. Vencre in Sioly he 
found to contain 50.75 filica^. 

17.50 alumina, 
14.25 oxyd of iron>. 
lo«oo Iime» 
4.00 foda, 
1.00 muriatic acid- 



Thus we xee, that the refetnblance between trap and 
lava holds not only in their external appearance^ but al« 
fo in their component parts. 



A X O O Y. 22^ 

Genus JL pvzzocana. Cmnhuf- 

Found in fmall pieces. Surface rough. Textufc > bibles. 
earthy and porous. FraAurc uneven. Luftre o. O- ,^5 
paquc* Hardnefe 3. Very brittle. Sp. gr. from 2.570.11. Pas^ 
to 2«8> Colour brown or dark grey. Magnetic. £a-aolana. 
My tneks into a black (lag. 

When mixed with lime into a mortar, it pofledes the 
property of hardening even under water. This pro* 
. perty ii owes moft probably, as Mr Kirwaa fuppofes, 
to tlie iron which ic contains. The iron decompofes 
the water of the mortar, and by this means it becomes 
tpo bard to be aded upon by water in 41 very ihort 
time. 

GiNus JIL rx7«icE. O. lu.Ahi' 

"rtiis is a* very light fubftance ejeded from volcanoes.*"**' 

tt is poroQs. Hardnefs 3. Brittle. Sp. gr. below 1 • 

Goloar grey or Brown. 

In fome varieties the luflre and tranfpareney are o : 

in odicTSy the luftre is glafly,. a. Tranfpareney from i 

to 2* ^ 

GbhUS rV. FOLCA'MIC ASHXf. G.nT.To^ 

Thefe are analogous to the afhes of common pit coaL c«uc'S^«fcl 
Loofe and fmooth, very light, and fme. Slowly difit* 
iible in water^ and when wet fomeap>hat du£Ule.. 



Class II. SALTS^ 






UNDER this clals we comprehend all the combma- 
tions of alkalies with acids which exlft in the mi^ 
neral kingdom. As -they have been aLneady defcribed- 
in the article Chemistry, $u^/, we flull here only 
give a fifi of their names.. 

Genus I. potass. 

Sf, f . Sulphat of potais.. 
2. Nitrat o£ potafs. 



Gswus Tk 800A. 

Sf. 1^. Carkmatof ibda; 
a. Sulf^at of foda; 

3. Mttriat offoda. 

4. Borax. 

Genus IIL ammomia. 

Sp. I. Sulphat of ammonia. 
2. Mttiiat of amaK>nia. 



Glass III. COMBUSTIBLES. 



x6o 
Ceooi. 



t6K 

G.I. Sal- 
pbar. 



tKg-3^ 



Jiir.de 
JUm. N* 
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npME combuftible fubftances bebnging to the mine- 
-^ ral kingdom, excluding the metals, miq^ be com- 
prehended under the following genera. 

1. Sulphur. 

2. Carbon. 
5. Bitumen. 
4. Coal. 

3> Amber* 

Genus T. sulfhurv 
SPECIES I. Native fulphur.. 
This fubftance is found abundantly in many parts e£ 
the world, efpecially near volcanoes, as Hecla, iEtna, 
Vefuvius, the Lipari iO^ands, &c. It is either in the 
ftate of powder, or maffive, or ayftaOized. The pri* 
mitive form of its crjftals is an oSohedron^ composed 
of two fbur-fided pyramids, joined bafe to bafe f . The 
fides of thefe pyramids are fcalene triangles, and fp in- 
clined that the plane where the bafes of the pyramids 
join is a rhomb, whofe long diagonal is to its fhort as 
5 to 4*. Sometimet the apfces oif the pyramids, to 
nfe the language of De Liflc» are truncated; fome* 
txmca ihey are upartfted finfn^: eadi other by a prifm ; 



fbmetimes they are truncated near their ba£es» and a 
low four fided pyramid riles from the truncature : thid 
pyramid is alio fometimes truncated near its apex (^i Ft*} ^'S* 3I» 
nally,. one of the edges of the pyramids is fbmetimes 
truncated. For figures of thefe varieties, and for the 
laws of their formation, we refer to MrLe/roy f . 1 7^* ^ 

Colour yellow, with a ftade of green ; fometimes ^^' ^*' 
r€ddiih(0» Luftre greafy, 2. Tran^rency varies*"**^^^' 
from o to 4* Caufes double refradion j:. Texture ( H«vy» 
compaft. Hardnefs 4 to 5. Brittle. — For its other 
properties, we refer to Chjusistrt in- this Suf^. 

Sometimes fulphnr is mixed wkh different pn^r* 
tions of earths* Thefe con^nnationa are hardly fuf- 
ceptible of accurate defcription. 

Sulphur combines alfb with metals. Thefe combi* 
nations (hall be defcribed in the fourth dafs. 



GeNVS II. CAaBON. 



x6s 
G,lf. 



This gcmis comprehends all minerals compofed of Caiben.. 
pure carbon, or of carbon combined with a little earth. 

apicjas I. Diamond. Dtamoirf* 

This mmeral, which was well known to the ancients, 

is 



(O IttWo^Ataips uS^akm 



i3<5 M- I«'N fe'R/AJL-OVCIY.* a»Xt\\i, 

Can:W- 'is found in diifcTcnt parts of Afia/ Jilrticiilarly in the t- : A f t.1 si'BClCS'-Tr'fiAitAiilni* *• ' ' ' •Combof. 

^i?V^^' .. kingdoms of Golcouda and Vifapodr / it k f\)and alfo Thit (iibfhBee i^ found fomctimcNi on th« fuiCace of : ^»W<^ 

• in Brazil. f ' . ' * the waur4)Pfpntfj»^«Dftf(i«a«dtnee ifuiii^ 

It 18 always cryftallizcd ; but foftictknes fo impcf-' ftihUii. it Uiaiind4n^rext:ab«nidaHae-in Fet^a., .. .JJihi, 
fedUy, - that at the-firft 6ght it nnight p&f^ for anK>t<'i Lt is as fluid and tranfparentma imUr. Caloilt Mttf 

t Fig. 36. phous. Its primitive form is a regtdar o^togoaf *, bttt* or ycUowrifli white. Snacll ftrong^but not difagrecable. 

it more comnwnly affiirncs a fpherotdal form, B^.d then Sp. gr. when white^ .708* ori7 JS^fJ; when yellowiih, ' ^^*«« 

has ufually 36 curvilinear triangular faces, fix of which -8475 J- feels grcftfy. Catdiei Act on the approach I'^^^m 

are raifed upon each of the -faces of the primitive od^. of flame, burns with a white flame,' and leaves (carcc \ Briffg!' 

t f'g- 37- gon J. Its integrant molecule, according to Hauy, is a any refidutnn. 

regular tetrahedron.— For a more particular account -of Infokibletn alcoboL -Docs not freeze at 0° Fahran- 

the cryftals of this mineral, -we rcfeV the reader to Mr* b«t. When pure naphtha is exposed to the air, it be- 

♦ CSrj^.ii. Rome de Lijls* and Mr Hauy\, ' '* comes yellow and then brown ; its> confidence i$ increa- * 

m* de Texture foliated. Ijjilrc 4. ..Trai^parency from 2 f*4 aad'it:paffes in^ fetrolnm * . ^ HAhtn,] 

jifttr'N* ^o 4- Caufcs fingle refraftion. Harduefs 20. ^. . ^ i>^_li .*. 

jnn. rr* ^ o * 4. r> \ r • '^ spscies 2. Fetrhjeum. '^8 

axix.t4i. gr. a.cibc to 3.53101.. Colour various; lamctimcft •m.- r ua ir- r j • <» /• • t- 1 .i- . Prtmi#o«. 

♦ H-.^. Limpid fometimcs red, Grange, jdlo^.frKC^ bl^e. and, ^.P"' *'??"'^ '^■f'' ^°^'^ '".^?^' and Lkewfe m^'*'^ 

I U. nut Wheu rubbed h become. pofit.Kly dearie,; «en.^*^ ''^' °""*°y' ^***^' ^"8^»**' *"'* ^^' 

{ JtftfrvMir, before it has been cut by the lapidary, which is aot. xr^* r ii -j ♦ * r' .• ". ^1 n 

^ * . the cafe with any other gem (| . ^ .. 2"* t "V"^^!' VT"' ^"^"^ ^'5?^ 

Ote-sm. . T* :. r-j ^t _.^5^j^ ;c <itheT pale or with a (hade of red or green ; redddh • 

„. It » compofed-of pore CriK,r» J. _ bn,wn and r«Wi(h black. SmeU th.t,of«Shtha^but 

164 . arsciES 2. Mineral cbareoaL lefs pleafant. Sp. gr. .8783 *. When burned it yields * &jfai. 

Mineral KUiemny coal—l^aUt..cuim. -3 foot, and leave* a fmall quantity of coally refiduum. 

***'*"■'' ' Thl» mineral hat been found in Hungary, Italy, By expofure to the air it becomes like tar, and 'is t K^cidi 

- France, Ireland, and Wales. It. occurs in ilratified then called m/Mro/ /or f. iU. 

. mafles, or in lumps sefted itt day. .... ... _, i6. 

Colour bhck. Luare4,melallic. Opaque. Tex- t^v- r ua «>:»ci" 3-. MmeiJ tar. ^^ 

.. ture foliated. Hardnefs e to 7. .-Sp»«r. i .4 to 1.C26. This fubftance is found in many parts of Alia, Ame-^^. 

Often ftainsvtheifiwew. f.-Infoluble in acids. Defla- !?\,"'° *-"''°I1- .«" i» »ifad, and of a bbck, Ijtown- 

. grates with nkre. Does not bum tiU wholly ignited, l™ ^T^' ^^ ^^^T *^**"*'"'" ^2^ fomctimes fttong, 

and then confumea^flowly without xmitiing flame or ^V^ »"«" »•"^ "Sp-g^-*'- When burned, emits a 

l^g|.g^ duagreeable bitnmmous fmal. By expofure to die air 

It Jonfifts almoft entirely of charcoal, which, aaMor- ^* P*''*' •"*" mineral fitch and mabba*. l^' 

"•"'* «au has proved, is. an oxyd of carbon ♦. species 4. Mineral pitch and maltha. ' 

. '^^ . ..-^... » A..>i,«.^>. /.^ This fubftance has a ftrong rcfemblance to common Miutral 

>U.thr.c.te. ^ .sf MMBsj^ Anthocite (a ). ^^^^ ^^^^ ^^^ ^^^^^^^ P ^^_^ .^ .^ ^^^ ^^^ ^^ ^.^ ^ 

This fubftance, at Dololi^' inform* us. is found ex. ^^ »l'!f±^U! /'.' w" -t #^S «;»^«^^^A •• """^ 

rlufively in the primkJve mountains. It is always amor- ^JT .**^ T*^. " *^^;' '? ^ntdej its hardnefi .,51 

: phou.. Colour black or brownilh black. Luftre 3 to "^ "' ^™?"* •?»* » 8ff y, *"*"v J° ^«' *^ i* '» 

J: Strnaute flaty. Fragments rhotfiboidil. Hard- f^f "^^ ^»^*"'' ""H 7' °'' 

:ef.6to7. Sp. Jr. g«.fer than that of coal. Often ^' '^fl^.-fvfg^r- ^^f " f^^J.;*!!^.?- 



Doet 



a ' ^x. V ' not fl.ain thfc fingers- Ona white bot iron it flames with , 

"Buma'prSely like the laft fpedes, and leaves .40 of' f.^^^f ^""'l' '"''IT ' l^'^^^.^J S^'T^ ««1«- ]}■ ' 

white an«s. According to Dotemieu, « is compofed "*** '^^J?^"^ of the earths wh.ch compofe thefe 

of about 64lch.reod, ^ aih« tl«tAe great foeofic gwitgr of this bitumen is 

^^ - rv^ * to be alcribed. .By fartner xadurationi it paues mto 

. 3-^-5 ?!»<»' afpbah. ^ 

3.^ iron, . ... ,y, 

&PECIU 5. Afphalt. Afphalt. 



JT/rvJ 



nf^^i^Q loo.of This fubdance is found abundantly in .many parts of 

xiix.338. ^^ ^» probable that tbe charcoal in the t#o laft fub-* Europe, Afia, and Amexica, efpecially in the iHaadof 

ftanccS is in the fame ftate in which it exifts in plnm- Tunldad. ... 
i Morveau ^*5^» combined with oxygen, but not containing fo Colour blac^t or'brownifh black. Luftre greafy 2- 

Hid. * much as charcoal does J. . * Opaque. 'FraAure cerjchoidal, of a glafly luftre. Hard- 

,^ /-. TTT ncfsirom 7 to8. Very brittle. Sp. ijr 1,07 to i |6j*. • JCfi 

l65 GbNUS III. BITUMEN. , . -n* 1 r_ /u * l .. / r i^ ^ n. • 1^ /- 

G III Bi. T» V J n J -.u ■ t 'A • recUmooth, but not grcaly. Does pot ftain the hn* 

^. III. Di. g bitumen we underftand, with mmeralomfta in sje- • u 1. ,» / 11 1 r 1. li_ j 

lumen. . / ., u- i • r Jz jtr * * c X g^W- . i-iw Uttlc or no lm<ll, unlefs when rubbed or 

neral, an oil, whioli is found in. differtipt parts of the ?• , j ^xtL u * j u r n j - jj j 

.* . '. o^ r ra ^i. c jhe. hcatpd. When htated melts, I wells, and mflames: and 

earth. 10 various ftates ot connacnce- , J-AcU Qiwc- 1 A \. ^ m. . i • - n 

A r jt'ii' £i, c ' \1 * f wjicij-purd^.bume without leavmg^^ny allies.. • 

rent ftates form dulinti Ipecies f an our arrai^e»ient of . 't. ^^ ^ . ^t . . r ^. .. '^ -b- / ^ jy% 

which we ftiall be guided by the obfervations which Mr * <^* . ''<pM1e%>6.' Elaftic bitumen. • El*mc bi 

'Hatchett has made in hts valuable 5)apcr on bituminous -'^ '* ' * Mitih-aDea^utc/ioutf^ -- tumcu. 

^Nichtif^'* fubftantf es * . . -. i' J Thif f«b(liuwe Wa^^ftound 'abbtit the year 1 7 8l^ to tbe 

*^'* *** ' (a) This namei#ttf*gSv«i*4if vM«if <^rfntf;0t)f '5, a coal. 



lead 



uhitt. 



Combof- lead miof of Odiny near Caftletown, Derbyfhire. It 
was firft mentioned by Mr De Bora. , . , 

Colour ycllowifh or rcddifh broWiT,'lcrafittifnei'bhick» 
](K brown. In Its appearance it has a ftrong refem- 
blance to caoutdfioueiorJpdian rubbery bcnc^ its name. 
Confiftency vamvs : fomqtimca £o fioft'aaXb^idhcre'to 
the iingera; fgmctiiBes nearly as hard as afpholt. When 
foft it is elaflic; when hard biittle. Spvgir.' 0.5^53 to 

^Uafdutt, 1.0233^. 

i^ lufoluble.ltrakobol; itber), and oil of thrpentine, but 
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/>i/. XXXI. j^ ^^^^ ^^ ^j^^ ^^ Odin, whTch, when frcih* c^ir, e^- 
^^ ' . a£^ly nfembles fine cork in colour arid texture; but in 
k few 'day6 after being exfiofed to the'air/^b^cdmes of 
a pale rcddifh brown. This fubftande contains within 
I /Tff/if^^* ' ft a iiuclbus oF elaflic bitumeril It fe^ibs'to Be the 
ii«^- elaftic bitumen i^tercd in i.^i teitoijc'by tl^e ij^aker f . 

Th^ fujbftaoces b^longipgi.tqtln^gefiQe^re aompofcd 

of ^irbon or rather cb^rpoai) and bitumen. 
174 

Jet. st>fit^ii'i*i. 'Jct'(8). *^ 

This fubftance is found fn "France, Spafn, Germany, 

Britain, and other countries. It is Found in 'detached 

^ kidney form maifesy of various' fizcs, from an inch to fcyen 

or eight 'feet in length. ' 

Colour ^11 black; Luftre 3 to '4 5 int^tnAl glafTy;. 

Opaque. Hardnefs 7 to 8. Not near fo l)rittle as 

afphdt. Texture ftriated. Fraf^ure CQiichoidai. Sp. 

'$ Sri/cm. ' E^- 1-259*. It has no odour except when heated, and 

then it rcCenoblea the oifWf of afphaltu^; Melt^ln a 

ftrong h^at, bi^n^ with a greenilh flame> and leavos;^ 

^ KfTxtan, Becomes fomewhat eledric by fri£iioQ j:. .Whcp 

g,. J.^ diftillcd yields a peculiar acid J- , ^ >> 

* ""^"^ ' This mineral is formed into buttons^ beads, and othc^r 

^ jrsf-. de trinkets. The manufadure has been almoft confined 

jl^fl N^iv.to France II . ^ ._: ' . • 

4»' spEciF.s 2. Cannel ccal. . 

175 This mineral is 'found in Lancafhirc, and fn difie- 

Cinnel ,.f ^t parts of Scotland, where it is known by the name 
^^'^ of parrot conl. " ' . * ' * 

Colour black. 'Luftre common', iv Opaque. Struc- 
ture fometimcs flaty. Texture compa6^.' 'Fradltirc con- 
choidal. Hardnefs 5 to 8. Brittle. Sp. gr. 1.232 to 
1.426. Does not ftatn the fingers. 

Kindles eafily, and bums- wi^h a, bright white flame 
like a candle (t}, whicih lafts but a ihorttime. It does 
not cske. Jt leaves a doof or fQoty.refiduum. » 

A ^>ecimen of Lancafhire cannel coal,, an^yfed by 
Mr KirwaO) contained 75'?o .charcoal, 

21.68 ;naltha, 
; . . ^5«io , alumna and filica* 



.A futrat. 
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A:I;:0!Q X% ^31 

A fpecimen of the flaty kind from A!rflure» called CombuC 
JfUui cooL viras compofed of , ^'^'"' , 

" ' '' • ^ ' ' -' ' 47.62 charcoal, - J -- 

32.^2 maltha, 
..-'-..,' 1 " • . . : jZQ.oo eafths#: ■ - \ • ' . P 
••-■>•' • "! • . ioo.i4t ■• { ..'j '. ...if • |/ftji/. 5f4» 
•3iiCaniif]r coal 48 foiicepcifak of poliffa^ and, like jet, U 
ioftea wrought into trinkets. 176 

•"'"''-'; •'''■ ' s^ECits 3. Common coal.* ' . f^»^ 

This very ufeful combuflil^le is never found in the 
ptimitive mountains, but only m \h€ iJ?con!lary' moun- 
tains, dr. in plains formed of the , fam^' materials with 
thiem.' . It is always hi flrata, and generally alternated 
'With clay, fandftone, or limeftone^ ' ' 

Colour blick, ' moi^ or lefs perfetfk. Luftrc ufuallir 
grcafy or meuiliiir, 2 to 4. . Opaque. Sirudure genc« 
rally flaty. Tetturfc often foliated. FVa^urp vanous^. 
Hardnt'fr4 tb1S.' Sjp: gr. 1.25 to 1.37. tjfually ftainfc 
the fingers. Takes fire more flowly, and burns longest 
than the laflrfpecies.; Cakes more or lefii during com- . J 
buftion. .... 

Of this fpecies there are many varieties, diftinguiflted 
in Britain by the naxnes of caking coal, rock coal, &c. 
Thefe are too well known to require any defcription. 
* Mr Kfrwan analyfed a variety of different kinds of 
'Coal : The refult of his experiments may be fecn by 
the following table/ ' 

Whitcha 
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61.73 
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;73-5i 
3-33 



Leeiritn. 



ICX>.00 



71-43 
2337 

5-23 

100.00 
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maltha & afph. 
earths J. 
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SPEciiis 4. Spurious coal. Spurious 

This mineral is generally found aniidft ftrata of gc-coaL 
nuine coal. It is alfo called parrot-coal- \n Scotland. 
- Colour greyifh black. Luftre o to i . 8tru6iaf« ufuafi> 
ly flaty. Teicture earthy. Hardnefs 7 to 8. Sp. gr. 
1.5 to* 1.6 Generally explodes^ and burfts when 
heated. ; 

Compofed' of charcoal,; maltha,, and a^halt^ and ' 
above .20 of ftony matter. ' 

GEiiUS V". AMBKE. O V. Affl* 

SEECiEd* I. Common amben. ^ her. 

This tub (lance, called deSrum by the ancients, ia 
found in different countries ; but mofl abundantly i« 
Pruffia, either on the fea-fliore, or under ground at the 
depth of about 1 00 fitet, rrpofing on wood coal*. It * Kirvn 
is in lumps o£ different fiaes. Afm. ii« 

Colour yellow. .Li^ftre 3 to 2. Tranfparency 2 to 4.*^' 
FraAurc conchoidal. Hardnefs 5 to 6. Sp. gr. 1.078 
to 1.085.' * Becomes tledric by friction. 

If a piece of amber be fixed upon the point of.a 
knife, and then kinidled, it burns to the end without 
melting.f . f Eauy^ 

By diilillation it yields fuccinic acid. 

Class 



« c • • V ■ t 

(s) It was ci&!^^ gagathes by the ancients, from the 
French, owibacbe. in Spanifli, gcgaib in German. 

(t\ Hence it has boen cfULt^catmei coa!. Candle^ 
canncL 



river Gages in Licia, near which it was found j jayei 19 
ia the Lancafhire and Scotch dialed^ Js pronounced 
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Class IV. ' METALLIC ORE^S, 
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THIS clafi contprelfcnda all the mineral bodies, com- 
pofcd cither entirely of metaift, or of which meuU 
<qaiiitute the molt confidertblr aid importoot pftrt. 
It 18 from the minerals belangiBgr to this. dafs Omb fctt 
metals are extraacd ; for this reafop tl^ey have obtain- 
ed the name of ores. . - " 

The metals hiUerto diTcoyertd ampunt to 21 i we 
fiall therefore divide this dafs into 2 1 orders, allotting 
a diftintt order for the orcstif every particwh* metal. 
' Meials cxift in ores in one or other of the four fol- 
lowing ftatcs* i.. In a metallic Hate, and cither folita- 
ty or combiwjrf With CBcii othtr. . ?; Combined with 
fUlphur. 3. Th the Rate of oicyds. 4. Combined with 
acids. Eadi order thertfqrc ms^y be .divfd^d mto ihc 
four following genera. 

1. Alloys. ?• Oxydi. 

2. Sulphurets* 4 Salts, 

t 

It muft be obfervcd, however, that every metal hfts 

not hitherto been found in aU thcfe four ftaxes, and 

that fome of them arc hardly fufceptiblc of them afl. 

Some of the orders therefore want one or more genera, 

^ may be fcen from the following table. 
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Order I. Goid ores. 

r. Alloys. 
OunEH. II. Silver ores. 

I. Alloys. 

7fc Sulphnrets. 

3, Oxyds. 

4* Salts*. 
Oaoeh III. P/atmum 9m. 

!• AUoys. 
Oai>E& IV. Qrts ofmercurf. 

1. Alloys. 

2. SulphttKts. 

3. Oxyds. 

4. Salts. 
Order V. Copper or a. 

1. Alloys. 

2. Sulphurets. 

3. Oxyds. 

4. Salts. 
Order VI. Iron ores. 

1. Alloys. 

2. Sulphurets. 

3. Carburets. 

4. Silicated iron. 

5. Oxyds. 

6. Salts. 
Order VII. Tin ores. 

1. Sulphurets. 

2. Oxyds. 
Order Vn I. Lead ores. 

1. Sulphurets. 

2. Oxyds, 

3. Salts. 
Order IX. Ztne ores. 

1. Sulphurets. 

2. Oxyds. 

3. Salts. 



Ordew X. jintimosiuil ores. 
I. AUoys. 



2. Sidphurels. 

3. Oxyds. 

4. Salts. 
Qrdar^XJL Bifmuib ores. 

I I. Alloys. 

2. Sulphurels« 

3. Oxyds. 

Order XII. jirfisuc ores. 

1. AUoySL 

2. Sulphurets. 

3. Oxyds. 
Ordsr XIII. Cobabores. 

1. Alloys. 

2. Sulphurets. 

3. Oxyds. 

4. Salts. 
Order XIV. Nickel ores. 

1. Sulphurets. 

2. Oxyds. 

3. Sales. 
Order XV. Manganefe ores. 

1. Oxyds. 

2. Salts. 



I. Oflcyds. • t lOaon XXi. Givt ^ri&rs* 

Order XX« Onei ^ idUv^> «»» 

. .. tmiit. •. .* •»•■ Oajpdi, 

r. Ail^ya. f >- • 

Ord^ I. €KH.I> ORES. 

Ko metal perhaps,. If. we except irpn* i^more widely Where 
fcattered through the mincrafl kinj|dom ,than gold*>'^^ 
Hitherj^e it. has been found only in a mctaSic ftate ; '^f** 
oriott.conwTMjnly fn graini» ramtficaWons^lcaineSy or rhom- 
baidaI,'o£^otedral, or pyramidal cryllals. It is gene- 
rally nuxad with quaxra, though there, are inftancca of 
its having occurred in calcareAtfs rockai It is not un- 
common alfgi to fiad it dlfiemtnatod through the oces - 
of otbtrjpetals y efpecfally iron, mcicury, copper, and 
zin<i. Tfte grrtrtcU qnandty of gold is found in the 
warmer regions ^"rkvt tarAL It aeounds in the fand« 
of mittf AffritWh ri¥«rt, ahd m very i^nlmoft itf South 
America and Indian E«w>pe, howetw , isnot ddlitutt: 
of this metal. Spain was famous in ancient times for 
its gold mines,, and fcveral of the rivers in France con- 
tain it in tlieir IJMidst* ^^^ ^^^ principal gold nainea t ^w**'. 
in Europe are ihofe of Hungary, and next to them thofe g ^T^ 
of Salzburg. Gold alfo has been difcovcred in Swe- 
den and Norway, and more latdy in the county of J,^^^. 
Widdow in Irtland %. 1776,^3^. 

Genus I. Alloy* of gold. ^1^^ 

s?ECiB8 r. Native gold. ^ ^bd^'t 

Native gold it never compktdy pure 5 it is alloyed ;jh^r>.u. 
with fomc fdvcr or copper, and fometimes with iron.^M- 
In the native gold found in Ireland, indeed, the quan- it% 
tity of alloy appears to have been exceedingly ftnall. G.I. t^tim 

Its colour is yellow. Luftre metallic. FraaurcJ"*^' 
hackly. Hardnefs 5. Sp. gr. from 1 2 to 19. 



Order II. SILVER ORES. 
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Silver is found mod commonly in quartz, limeftone, Wbcrt 
hornftone ; or combined with the ores of other m«al«,fouiML 
rooft commonly with copper, antimony, jtiuc, cobalt, 
and. lead. This laft metal indeed is fddom totally def- 
lituU of filvcr. ^ 

Genu« I. Alloys of filver. G.LNatin 

SPECIES I. Native filvcr *. ^''*^- 

Native filvcr» fo called becaufe the filver is nearly in«/Jr».ii. 
a ftate of purity, forrhs the principal part of fome <^'^"^ 
the richcft filver mines in the world. It is (bmetimes ^ ^ 
2 ,^aj,3 in fmall lumps ; fometimes cryftallized m cubes, hexa-«^,i;3s, 

OrdeIl XVL Tmgsten ores, hedrons, oaohedrons, or dodecahedrons ; fometimes m p. 4W. 
I Oxyds leaves, or threads, often fo conncacd with each other 

2' Salts »» to refemble branefietof trees, and therefore called 

Ordr'r XVII. Or« ^/iHO. dendrites. The filver in the famous mines of Potofi has 
lybdenum. this Lift form. When newly cxtraacd, it is not unhke 

I . Sulphurets. fmall branches of fir f. J,^J^' 

Order XVI IL Ores of u. The colour of native filver is white; often t«ifiied. J¥^T 

y Luilre metallic. Fraaurc hackly. Hardnefs 6. Mal-^;^,,. 
leable. Sp. gr. from ic to 10.338. iti.f.ti. 

The filver in this fpedes is ahnoft oonftaBtly afloycd 
with from .03 to .Of <rf fomc other metal, ffeqoendy 

ff(^ or arfenic. 

^ frsciEi 



ranium. 

1. Oxyds. 

2. Salts. 

Order XiX. Ora of tUa- 
mum* 



Order II# 



Sihrer. 




331. 

AHofoT 
filter tad 
aotimooy. 

ii. no. 

lifle^ul 
461. 

%fir»dt 

JiitM. N« 

in. p. 473" 

^ Ofnfc. iu 
4«5. 
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trecm 2. Allof of filler and gold* 
jiurlfereus native ^Iver. 
This dloy ia not uncommon in fiivrr minet • Its co- 
lour b yetlowifli wkite. lu luftre metallie. Hardneft 
5. MaHeable. 8p. gr. afaove 10.6. Dr Foidyoa found 
a fpoanDeo from Norway compiled of 

72 fiWcr, 
t% gold. 

sPECiei 3. AUoj of fiWer and antimony f . 
j^tUmomotedJiher ore. 

This alloy» which is found in the filver mines of Spain 
and G^nnanyt is fometimts in grains or lumpst ^^^ 
fometimes cryi\allized in G}(-iided prirms, whofe fidc^ 
are longitudinally channelled %. 

Its colour is white. Its luftre metaUic. Hardnefs 
10. Brittle. Sp. gr. from 9.4406$ to io||. Texture 
foliated. Fradiure oonchoidal. Before the blow-pipe 
the aotimony evaporates in a grey fmoke» ^d lepv^ a 
browniih Qs^^ which tinges borax green. If hor?iL be 
ufied at firft, a filver bead may be (£tained. 
' This alloy was long fappofed to cpn(aia arfenic 
Bergman examined it, and found only filver aiH) aa^* 
mony f . His analyfis has been copfirmed by the ex- 
periments of Vauquelin and Selb*. According to 
Sdb, it is compofed of 89 lilver, 

I f antimony. 



100 
A fpecimen» anaiyfed by Klaproth^ contained 

84 fiher, 
16 antimony* 

100 
Another fpeclmen contained 

76 filver^ 
24 antimony. 



«i. 301. 
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Genus II. suLPHuasTs of siLTca* 
G. XL SttU a p B c I fi s I . Common fulphuret of hlver ^. 

l»hams. Fjiriout ^iver ore. 

Cotmnoti This ore occurs in the filver mines of Germany and 
^iphnrtt of Hungary. It is fometimes in mafleSt fometimes ifi 
X^rmam ^*'''^^« ^^ fometimes cryJUdlized. Its cryftala aie 
ii. iij, * either cubes or regular oAohedronSf whofe angles and 
edges are often varioufly truncated. For a deicription 
of the varieties produced by thefe truncatures, we refer 
the reader to Romi de Lj/le^. 

Ita colour is dark bluifh grey^ inclining to black % 
often tamiihed. Internal luftre metallic. Texture fo« 
liatcd. Frad^ure uneven. Hardnefs 4 to 5. Maybe 
cut with a knife like lead. Flexible and malleable. 
Sp. gr. 6.5^* to 7.215 f. In a gentle heat the fut 
phur evaporates. Melts when heated to rednefs. 
A {pccimiH^ of this ore, analyfed by KUptoth, con- 

85 filver, 
1$ friphur. 

looj 
Sv9fL. Vol. II. Pan I. 
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SPECIES 2. Aotlmoniated filvff ope ^. Metallic 

Su/f buret ojjilver vuitb i^niimtmy a»d iron* , **^- ^ 

This or^t which occurs in Saxony and Hungary, ^^^ 
feems to be fulphuret of filver cootiminated with anti-Antimunio 
IQpxiy a^ iroQj aiKl ought ihereliiK^ ia aQ pfQihab3ity;atcd filver 
to be confidered merely as a variety of the laft fpccies.^^. 
\i IS fometimes in mafTes, but move frequently cryftaUi-^^ zzaT*"* 
«ed in fix-fided prifn>9» tables^ or rhomboidsi generally 
in^iftin^ ^nd accun^ulat^d tmtbcr. 

Its colour is iron grey ; oftea tarniflied. Its luftre 
metallic. Fra^ure uneven. Hardnefs 4 to 5. Brittle. 
Sp. gr. 7.2o8t. Before the blow- pipe the fulphur t ^^^'*» 
and antimony exhale, leaving a bead, which may be 
freed from iron by fufion with nitre and borax. 

A fpecimen of this oie, analyfed by KUprothi eoa- 
tained 66.5 filvert 

1 2.0 fulphur, 
10,0 antimony, 
5.0 iron, 
1.0 fiUcaf 
0.5 arfenic a«d copper. 
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SPECIES 5. Sulphuret of filver and copper*. j. 

Cuprlferfmtjulplmrated filver ore. $dI^Swc 

This ore, which is found in the Korbolokinflc moun-of nlver 
tains in Siberia, was firft defcribed by Mr Rcnovantx.^nd copper* 
It is in amorphous maffes, varying in fize from that of* ^j'^^t 
the thumb to that of the fift. '' *'* 

Its colour is bluiih grey like lead. Luftre metaUic. 
Hardnefs 5 to 6. Brittle. Its powder, when rubbed 
on the (kin, gives it a black colour and a leaden glofs. 
Before the blowrpipe the fulphuret of filver melts readily : 
that of copper wipi difficulty. This ore is compofed 
of about 42 filver, 

21 copper, 
l^ fulphur. 
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Genus III. ozyds of silvex. 
SPECIES I. Calciform filver oref. 
This ore was firft defcribed by Mr Widenman. It^J*^ 



190 
G.UL < 
Oeyd*. 
Cikifom 

is fometimes in mafies, fometimes dlfteminated through 1 Kirwaiu 
other minerab. u. tzs. 

Its colour is greyilh black. Its ftreak bright. I^ 
luftre metallic. Its fra6lure uneven. Hardntfs 4 to 5. 
Brittle. Sp. gr. confiderable. Effervefces with acids. 
Melts eafily before the blpw-ptpe. Froths with bo- 
rax. 

According to Selb, it contains 72.5 filver, 

12.0 carbonic acid. 
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SPECIES 2. Red filverore(u).. Red Lvef 

This ore js ycir common in' fcveral Cermaa filver of ^^ 
mines. It occurs m maffes, diffeminated and cryftalli- 
ced. The primitive form of its cryftals is a dodecahe- 
dron (, whofe fides are equal rhombs, and which may be ^ ^^^ .• 

Q f con- 



(u) Kirvf. II. 122. — Scof>oIi de Minera /frgfn^i /iubr4i.^Safe^ Jour, de Phyf. XX^IV* 331. and %IA* 
370 ; and Nouv. Jour, dt Fbf^f. II. A»^.-^Wejirkm^ Jimri de Phyf. XLIfL Z^Ur^Klc^tb^ £eifrage^ 
I. I4.I. 
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conGdcred ai a fix-fided rhomboidal prifm, terminated 
by three-fidcd fummits *• Sometimes the prifm m 
lengthened, and fometimei its edges, or thofe of the 
terminating fummits, or both, are wanting. For a de* 
fcription and figure of thefe ▼arieties, we refer to De 
Liflef and HauyX* 
^H(k V ^** colour is commonly red. Streak red. External 
fm-Ju N^ Ittftre metallic, internal common. Tranfparency from 
aS. p. aK". 3 to 1 ; fometimes opaque. Fra6^ure flat conchoidal. 

iKtrtvam. Hardneb 5 to 7. Brittle. Sp gr. from 5.44$ to 
yuyqueiim,^, ^^2 f . Bccomes dedn'c by fri6iion, but only when 
3^** infulatcd||. Soluble in nitric acid without cfFeivef- 
xvii%. a. cence*. Before the blow pipe melts, blackens, burns 
I Htmj, nu, with a blue flame, gives out a white fmoke with a flight 
V9 XXX. p. gatiic finell, and leaves a filler bead f • 
• Hi i^. FarUty I, Ught red. 

M® XL^. p. Colour intermediate between blood and cochineal red ; 
518. fometimes variegated. Streak orange red. Powder 

i Ktfa7M/««,black. 
^^' Variety 2. Dark red. 

Colour commonly between dark cochineal red and 
lead grey; fometimes nearly black and without any 
(hade of red. Streak dark crimfon red 

This ore was long fiippofed to contain arfcm'c. Kla- 
f Ann. Je proth firft afcertained its real compofition X ; and his 
Chim, xwiiu analyfis has been confirmed by Vauquclin^ who feimd a 
'^* fpccimcn compofied of 56.6748 (ilver, 

16.1 500 antimony^ 
1 5. c 666 fulphur, 
12.1286 oxygen* 



ClafslV. 
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pipe it inftantly meks,' aiid gradually cvaporatei, but M talUc 
may be reduced by adding an alkali. 

That this ore contains muriatic acid, has been long 
known. Mr Woulfe firft fhewed that it contained alfo 
fulphuric acid % z and this difcovery has been confirmed ^ ^^'^' 
by Klaproth» according to whofe analyfis this ore is ^T^^ 
compofed of ^7 '75 o^yd of filler, 

6.00 oxyd of iron, 
21.00 mm-iatiq'acidf 
.23 fulphuric acidi 
1.75 alumina. 

96.75 f ^ ^Biitreie, 

The alumina can only be confidered as mixed wtthi->i4* 
the ore. Sometimes its quantity amounts to .67 of the 
whole $. ^nu.^ 

137. 
OxDxa III. ORES OF PLATINUM (v). 

193 
Hit HE am no mine of platinum has been difcovered. Mineb 
It is found in ftnall fcales or grrains on the fands of the 
river Pinto, and near Carthagena In South America. 
It is always in a metallic flate^ and iJways combined 

with iron. 

194 

GeVUS I. ALLOYS OF PLATIMUM. G.I Allop. 

iPECiEs I. Native platinum. Nitiw pUr 

Its colour is whttifh iron grey. Magnetic. Sp. gr. ^ 
from 12 to 16. Soluble in nitro^mutiatic and oxy- 
muriatic acids. 

OaoBa IV. ORES OF MERCURY. 



100. 



ICIaproth proved, that the filver and antimony are id MsacuRT is employed in medicine; it ferves to fe- 

the flate of oxyds ; and Vauquelin, that the fulphur parate iilver and gold from their ores ; the filvering of 

IS combined partly with the oxyd of filver and partly looking glalTes, gildin?, 5cc. are performed by means of 

with the oxyd of antimony. Klaproth obtained a little it ; and its fulphuret forms a beautiful paint. 



fitlphuric acid ; but this acid, as Vauquelin, with his 
ufual ingenuity, demondratedi was formed during the 
analyfis. 

This ore fometimes contains a minute portion of ar- 
» FMwfuelUttknic^ but never mor« than .02*. 

GeKUS IV. SALTS OF SILVER, 

SPECIES I. Muriat of filver (x}« 

Corneous Jt/ver ore, 

ThiV ore occurs at Johanngeorgenftadt in Saxony, in 

South America, &c. It is otten amorphous, fometimes 

nearly in powder, and fometimes cryflallized in cubes or 

parallelbpipeds. 

Its colours are various: when expofed to the light it 

becomes brow.u. Internal luHre greafy, 2 ; external, 2 

to I. Acquires a glofs when fcraped with a knife. 

Tranfparency 2 to i. Texture foliated. Hardneis 4 

« BrifcM. to c, Sp. gr. 4-745 * to 4.804 f. Before the blow- 



Uid..^. 8. 

» 
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Mercury abounds in Europe, particularly in Spain, Mm. 
Germany, and Hungary r it is found alfo inChina(z), 
the Philippines*, and in Peru, and perhaps Chili (a} * CamfTt 
in South America. The mofl produdive mines of ^9^* 
mercury are thofe of Idriaf ; of Almaden, near Cordo- f Sf$f9l^ 
▼a in Spain, which were wrought by the Romans (b) ;7^ fL 
of the Palatinate f 5 and of Guanca Velica in Pc™(c>^J;'r 

Mercury has never been found in Britain, nor has^,^ ' 
any mine worth working been difcovered in France, x 7^- ^ 
It occurs moil commonly ii> argiUaccous flu'ftus^ lime* Mn. N« 
flones, and ^dHooes. ^' ^ "^ 

Genus I. alloys of mercury. '^?utv 

sp£CiES I. Native mercury. Narifc 

Native mercury is found in moft mercurial mines : it yncrcufT^ 
is in fmall globules, fcattered through different kinds of 
ftones, clays, and ores. 

Fluid. Colour white. Sp. gr. about I3.6« 

SPECIIS 



(x) Kh-jof. II. ixi^.-^Laxmatuu Njdv, Comm. PetropoL XIX. 4S2,-'^Monnet. Mem, ^a^* Eirmig^ IX. 717. 

(y) See Brownrigg, Phil. Tranf. XLVI. 584.— L/wu, ibid. XLVIII. 638. and L. l^^.—Morgraf. Mem. 
Berlin^ «757» P* 3U — -Macquer^ Mem. Par. I758> p. iig.^BuJon^ Jour, de Phyf.^ III. 324.— ^arv^tfv, ihid. 
VI. 193. — Bergman^ Opufc. II. 166. — Tillet^ Mem. Par. 1779, P* 373» *°^ 3^5, and s^5*^^''^^^f CrelPs M' 
nah, 1784, 1 Band ^iS.-^m/Ai, Manchejler Memoiri, lU. ^^f.-^MuJin Pufcbkin.Ann. de Ctim. XXIV. 
20'§.— MorveaUi ibid. XXV. 3. 

z) See EntrecoUe*s Leiiree Edificantes: 
A 1 See Molina: s Natural Hijlory of Chili. 

\ B ) See Bonul^s Natural Hijlory of Spain, and Jiur. de Min. N"" XW* P* 5 JX- 

(c) See Ulka^t Mmoiri concerning America* 
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O. II. Sul. 
phure^t. 
Common 
fulphnrec* 
* KirxyoMt 



IV. M t N E R 

SfBciss 2* Amalgam of filver *• 
Nathf amalgam. 
This mineral has been found in the fiNer mine of 
Sahlbergt* *<* ^^^ province of Dalecarlia, in Sweden % 
in the mines of Deux PontsJ, in the Palatinate ; and 
in other places. It is in thin plates, or grains, or cry. 
ftallized in cubes, parallelopipeds, or pyramids. 

Its colour is filvery white or grey. Luiire metal- 
lic. Creaks when cut. Sp. gr. above to. Tinges 
gold white. Before the bibw-pipe the mercury evapo- 
rates and leaves the filver. 

A fpecimen of this amalgam* analyfed by Klaproth^ 
contained 64 mercury, 

36 filver. 

100$ 
Sometimes it contains a mi&ture of alumina, and 
fometimes the proportion of mercury ia fo great that 
the amalgam is nearly as foft as pafte. 

Genus II. stJLPHURETs of mercury. 

SPECIES I. Common fulphuret*. 

Native cinnabar. 

This ore, which is found in almoft all mercurial 
mines, is fometinoies in veins, fometimes difTeminated, 
fometimes in grains, and fometimes cryftallized. The 
form of its cryftals is a tetrahedron or three- fided py- 
ramid, moft commonly wanting the fummit ; fometimes 
two of thefe pyramids are joined bafe to bafc ; and 
fometimes there is a three- fided prifm interpofcd be- 
tween them f . 

Its colour is red. Its ftreak red and metallic. Luftre 
when cryftallized 2 to 3 ; when amorphous, often o. 
Tranfparency, when cryfiallized, from i to 3 ; when 
amorphous, often o. Texture generally foliated. Hard- 
nefs from 3 to 8. Sp. gr. from 5.419 to 10. 1285. 

Before the blow- pipe evaporates with a blue flame 
and fulphureous fmell. Infoluble in nitnc acid i* 

Fariety I. Dark red. 

Colour cochineal r^. Hardnefs 6 to 7. Sp. ^, 
when pure, 10.1265$; fometimes only 7.2, or even 
6.188 f. 

Variety 2. Bright red. 

Colour commonly fcarlet. Sp. gr. 6*9022 f to 
5.4191. 

Genus III. oxyds of mercury. 
SPECIES I. Hepatic mercurial ore*. 
This ore, which is the moft common in the mines of 
Idria, is always amorphous, and is often mixed with na- 
mercurial tive mercury and cinnabar. 
^'^ Its colour is fomewhat red. Its .ftreak dark red and 

11^414^*''' brighter. Luftre commonly metallic. Hardnefs from 
iSriJom, 6 to 8. Sp. gr. from 1^.2301 f to 7.186 J. When 
t KirwoM. heated the mercury evaporates. 

Though this ore has never been accurately analyfed^ 

chemifls have concluded that the mercury which it 

contains is in the ftate of a red oxyd, becaufe it is info* 

pr?^' ' Itible in nitric andfoluble in muriatic acid f . Wliea 

61. ""^ purcft, it contains about .77 of raercuty j. It coQtaias 

alfo foroe fulphur and iron. 

Werner has dividrd this fpecies into two varieties, 
the compad and ihtjlaty. The fecond is often nothing 
more than bitunrxinous fhale imj^regnated with oxyd of 
f kirwamy mcrcury t • 
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Genus IV. MtacuKUt ialtj. Metallic 

SPECIES I. Muriat of mcrcury*. ^"''_ . 

Cvmeous mercury. ^ 

^ This ore, whicfl^occurs in the Palatinate, is fome- Meravial 
times in fcales, fometimes in grains, andCometimes cry- '>'^>tt. 
ftallized. Its cryflals are either fmall four or fix fided ^"*"»** ""^ . 
prifms whofe fides are rhombsf , or cubes, or foui'-fided ^J^^"^^^^ 
pyramids wanting their angles. They are always vcryii. ai6. *' 
{mall and generally confufed. f Fom^ ds 

Its colours are various ; but it is moft frequently ^^'» ^"* 
white. Its luftre, when white, is pearly. Sometimes 
opaque, and fometimes femitranfparent. Evapoiates 
before the blow- pipe. « 

Mr Woulfc difcovered, that this ore generally con- 
tains fome fulphuric acid^. Specimens have been found t f^hit. 
in which the quantity of iiUphuric acid exceeds that of^''^^l^^ 
the muriatic $. ^/^" , 

Grjder V. COPPER ORES. 

Many of the moft oTeful utenfils are formed of cop. 
per ; it enters largely Into the compofition of brafs, 
bronze, and bdl metal ; not to raeation the dyes and 
paints of which it is the bafis. 

Copper mines abound in moft cowitries. They are Mines. 
wrought in China, Japan, Sumatra ; the north of Afri- 
ca; in Chili and Mexico ; and in moft parts of Europe; 
efpeciall^ Britain, Germany, Ruflia, Hungary. 

Copper h found moft commonly in rocks of horn« 
blende, ftiiftus, and quattz. 

Genus I. aaloys of copper. ^ *®* 

SP4.C..S,. Native copper *. V^li^^^ 

Native copper occurs now and then in the greacerper. 
number of copper mines : Sometimes it is in maflcs, * Arirw««, 
fometimes in plates and threads, wjilch affume a variety "* '*7'"" 
of forms; and fometimes, as in Siberia, it is cryftallized f"^,/^* 
in cubes, or other forms nearly refcmbling cubes f. Jour.^oe 

Colour commonly that of copper, but fometimes dark ^ ^ *• 
brown. Luftre metallic. Streak brighter. Fra6kur« ^*"* ^°^* ' 
hackly. Flexible and malleable. Hardnefs 6 to 7. 
Sp.gr. from 7.6t to 8.5844^1. * \ /r;n«u.vj 

SPECIES 2. White copper ore ij. ^8**"* 

AUoy^ of copper^ irony and arfenic. -^ /fa**. 

This ore, which is faid to be uncommon, occurs in '*'<'• p. 509b 
maffes. Colour white. Luftre metallic. Fradurc un- *°^ • 
even. Hardnefs 8 to 9. Brittle. Sp. gr. confidcrJ^^^'o^'^ 

§ Kir, Mim^ 
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Before the blow-pipe gives out a white arfenicatii. 151. 
fmoke, and melts into a greyifh black flag*. '^WidenmauM 

GeMUS II. SULP« DIETS. or COPPER. 

9<r£Ci£s I. Common iulphuret of copper f. ptiurcts. 

yitreous copper ore, copper: - 

This ore, which is found in Cornwal, Hungary, andP,'!?'"®" 
Siberia, occurMn maftes, plates, threads, and cty(lalli-[oppJ^^^^ 
zed in fix-fided prifms, or four fided pyramids, joinedf Kirwan, 
bafe to bafe. ii. 144. 

Colourbluifh grey. Streak brighter grey, Luftre^ ^"^''"* 
metallic. Hardnefs 4 to 7 . Sp. gr. 5-4 5 2 1 to 5. 565 J j i ^^C^;. 
fometimes fo low as 4. 1 29 *. Detonates with nitre. 

Before the blow pipe it melts calily ; and while in fu- 
fion exhibits a green pearl, which, on cooling, is cove- 
red with a brown cruft. Tinges borax green. 

Werner makes two varieties of this ore : the firft he 
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calls eompaS^ from iu fradure | ani the fccond* for th« 
frine retfoDt he callt foUated. This laft is fomewhat 
darker ccdooted t^ao the firft,W in other rtfpefU tbey 
agret. 

MseiES a. Cop^pfAxtk^^ 

TiUo»» c^ppir -ore. 

This drv» KHihrfh ik pi'dbiMy iiolhiiig elf^ tfiah fiil»' 
]^h«nret c€%toA cdmbmed wit^ ioppef, «nd wliich, th^rc^ 
fore, would be more properly plaeed' atfiong tttm orw^ 
ia foimd Jknc^aeAtly M copper mtni^ tod mixed vrith- 
<rommoii pyrkei ^ fulphYiret of iron'. I^ \t fonictim<% 
•morphovs, and <cM»etkii\^ cr^ftalKeed. II«<?ry4bJk aire 
either three or four Tided pyramids applied ba!^ \o btfry 
or fix-fi^d pAam. 

Its colour i& yvUov \ ofteft tamifhed. ]>fe intemd 
luftfe tntttattie. H«rdiie^ 6 to ^% Cbmetimes 9. Brittle. 
Sp. gr. 4.3 1 4 1 to 4.08 X* Deflagraus (.bttt decs fmt 
detonate with pitre || . 

Before the Uovr-pipt decr^itatesi gtvrt a green i(h 
falphureoas finokei and melts into a black mafs^ which 
tinges borax green. Does hot efltrvefefe ^hh nitric aeid; 

SPECiss j» Purplie tepper bft *• 
l*his ore is found in maflea» or plaCea^ or^difeffiiiit^ 
ted ; fometimcsy alfo, it k ^ftattiifced «r oftohe d r o na. 
Colour various, bat noft commoaly puiyAe { iaeemaHy 
reddiih. Stivak reddiih and br^ht^ Luftte imetaUic. 
Hardnefs 6 to 7. ^ Britde. Sp. gt. 4.956 to 4.983 f. 
Efibvefces wifi nitric acid, and tioges it grcciK De- 
flagrates with nitre. Before the bkusr-pipe mdts readi* 
ly, without fmokcy vapour, or fmell ; but is not redu- 
ced. Tinges borax a b^^ht gl'ath. 

A fpectmcn of this cfre, at^alyled by Siaproth, coa^ 
OlShed 58 coppeVy 

J 8 iron, 
19 fulphutv 
5 oxygcta. 

tooX 

tracixs 4. Grey capper ore ^. 

This ore is found in Coniwal» Slixofiy> Ifungaryy 
&€• It is often amorphous^ but often aUb cryftallized. 
The primirive form of ita cryftala is the regular tetra- 
bedron ; but, in general, either the angles or the edges, 
or bothy ait truncated or bevelled ||. 

Colr»iir H^el grey •; often laminiedi and then dark 
^rey. Streak dark g^rey; ibmetimes reddifli brown, 
powder blacki(h ; (bmetimes with a tint of red. Luftre 
ftetattib- Hardnefs 7 or 8.. Very brittle. Sp. gr. 
4.8648 *. iDeSagrates with m'tre. Before the blow- 
pipe crackles, but at laft melta, tipecially if affifted by 
borax, llie bead gives a. white unokey wttboilt an^ 

Crticular finell ; tinges boras, yellow or brownifli red^ 
t does not unite with it. 

A fpectmen (^ this ore lh>m Caemnit2» analyM by 
Klaproth^ contained 31 copper, 

14 fdver, 
34 antimony^ 
3 iron, 
1 L fdphim 
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€Ufi IV, 

Napion, 10 an ore from the valley of LanzA, fbuad Metallic 
copper, Ofer, and antimony, nearly in the fame pro- Oru. 
portions, but more iron, and fome arfenic f. Savorefi, '~t^ - [ 
as baron Born bforma ns, befldo» the ingredients rfH..,,.,;^* 
Kbproth's aaalyfis, found- fome gokl and mercury in 
grev copoer ore % ' ^^^ Klaproth himfelf fooad lead ia ^ c^^, ^^ 
mod of the other fpeciroena. which be examined. 498. 

G^Nua HI. omYDS or tor^£ft. ^} 

«»cns> I . Red'oxyd of copper J. ^^ 

This ore is found in Cornwal, and many other coMh- of copptr. 
€riH. It oecttn in maflfes, dffiMiinated, in (btfes, andf AjVv^ 
cryftaUiaed. The figtiit of ita cryttals is moil com m ottv" '^^- 
ly the regular odtohedron *. « jj_ 

Colour commonly cochineal red. Streak brick red-TMr. J 
Luftre iemimetallic. Tranfpareftcy, when amorphott&, ^ ^ 
gefteriity o v ^•'htn crylbdlited, 3 or 4. Hardnefs from*"*" ^*^ 
4 t6 7« Solttbie trith efervefcence in nitHc acid. Be«> 
fore the bbw-pipe melts eafily^ and is reduced. 

This ore was fuppofed to be compofed of carbonic 
acid and red oxyd of copper ; but a (pecimen, exami* 
ned by Vauqueun, which confiftedof pure cryftals, con- 
tained no acid ^. It muft therefore be conliderad as an f fttft 
ox yd of o(^per. 

Werner has- made three varieties of this ore, which, 
from thieir texture, be has denominated ^oMA^,yo//a/^iJ^ 
an^T^roMT. The firft is feldom.or never foand cryftal* 
Km, and is opaque ; the iecoiid occurs amorphoua,. 
Cryftallized, and in (bales ; the tbird is carmine, roby, 
or fiCarlet red ; and occurs always in fhort capiOarj cry* 
fials, or delicate flakes. 

This ore fometimes contains a mixtuic of red oxyd 
of troti ; it is then caDed irtci red ^qfpcr are^ <9tf^ 
fnalm^ dr cofftr ochre* 

^lli'is ore is fbmetimes mised with bitumen. Ita co* 
Ibur is then biownxth black, and it i» caMcd fiich ore 

^T^icvBt 3. Green axyd of temper J. cit^W 

Grv«a faud tf Peru. of c f pa; 

This ore, which waa brought from Fbni by Dtmbey, jl i&M^ 
ia agrafs g^en powder, asixed with grains of qusfte."* '^' 
When thrown on burning coals, it communicatea a 
green colour to tKe flame. It is loluble both in nitnc 
aod mariatic acida without effervefcttvee. The folution 
is green. It was fuppofed to contain oiuiiatlc acid * ;« ji^ia,!^ 
but Vauquelin has difcovered, thn the appearance oiMm.P». 
this acid was owing, to the prefence of fome conunoni7^t4^ 
iidt, which is accidentally asixed with the fand ^. | j^ a 

GxHOs IV. »ALrs otp corvKx. axaL ji^ 

srxciEs I. Blue carbonat of copper (s). 
Mmtniinn h he * A %ur de oiivrr^Bhie calx of cofper^^ ^j^^f ^^^ 

Kufffer la9ur. hhie crbo- 

Thh ora, which occars in the copper mines of Sibe-n^' of c^ 
ria, Sweden, Germany, Hungary, Comwd^ 8cc. is ei-t^' 
ther amorphoos or cryftalliaed. The cryftala are fmall, 
aod difficult to examine. According to Kom^ de Ufle, 
tMr primitive fbim is an oAohedron, the fides of which 
are ifofceles triangles^ and t\^o of them more inclined 
than the others ^ Be that as it may, the cryftals of^ c^^j,^ 
blue carbonat of copper are Ofttn ihomboidai prffma,34j. 
cither rcfflrillar, or terminated by dihedral funmiits'*. , j^ . 
ks cobur is azure or ftnalt blue. Streak blue. Hard-^^^, 

ncfa 



I 



(d) Kirw. IL itg.^^Morvcaup Atem^ Dijaut 1782. I fWa^frr, p. ioo» 



} Brijfit 



Ord*r V. MINER 

^^^ with nitric tctdy and gives it a blue colour. Before the 
blow-pipe it blackens,, but docs not melt. Tinges bo- 
nm green with eSenpefcenoce^ 
The cryftals, according to PeUctier, are compofcd of 

66 to 70 copper* 
#8 — 20 carbonic acid» 
^•.^ to oxygen, 
2 — 2 water. 
FontaMi firil diicowrtd that this ore contained car- 
bonic acid gas. 

Variety i. Earthy btuc carbocat« 
Mounia'tn biue» 
This variety generally contains a mixture of lime. It 
is never cryftallixed; and fomctimes is almoft in the flate 
of powder. Luftre o. Texture earthy. 

Variety 1. Striated blue carbonac of copper. 
Luftre glaffy. Tranfparency, when cryftaHized, 2 r 
when amorphous, 1 . Texture ftriated ; fometimes ap- 
proaching to the foliated. 

sfEcies 2. Green carbonat of copper (k)., 
Oxygenated carbonat of copper — Malachite. 
This ore h gdnerafiy amorphous, b«t ConQetiaies it is 
cryftaUized in four-fkled prifims, terminated by four- 
"fidod pyramids. 

Colour green. Luftre filky* Hardnefs 5 to 7. 
• ifc^rti. Bnnle. Sp.gr. 5.J71 * to ■?.653 J. Effiervefcea 
t ^w««. ^f^ xatnz acad, and gtvea m Mue coiojir to ammonia. 
SefoK the fafew pfipe k decrc^ates and blackens, biit 
does not mcH. Tinges borax yelbwifk green, li ia 
eompofed of carbonic acid and green oayd of iron. 
Variety 1. Fibnnis<ma]Bchile. 
Texture iibnMis. Opaque whfla ansorphoas; whe» 
oyihsilixed its tnnijpatcncy ia 2. Colour geaeraflf 
grexa gfecn. 

Variety %^ Compad malachite. 
Texture coropaifl. Opaque. Colour varies from the 
dark ctnerald green to blackifli green. 

A Ifiecimen of malachite from Siberia* tnalyfed by 
, Kfaip»th» contained 58.0 copper, 

ftB.o carbonic aoid^ 

1 1.5 water. 
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This fpecies is fbmettmcs mixed with clay, chalk, 
nnd gypfum, in various propoctions ; it ia then knowa 
by the name of 

Common Htmntdsu grten. 

Its colour is verdigris green. Luftre o. Tranfpa<« 
rency o to i. Hfirduefs 3 to 4. Brittle. Texture 
earthy. Effervefces feebly with acids. Before the bl6w- 
pipe .it exhibits the fame phenomena with malachite. 

s FECI E a 3-. Sulphat of copper. 
For a defcription of this fait, fee Chemistry^ &^ 
648. iathis Supplement, 

srxcia;s 4. Arfeniat of copper (. 
O/ive copper ore. 
Thiaore is found at Carrarach in Comwal. It is ge- 
nerally cryftalliaed in fix-(ided nomprefTed prifins. Its 
colour ta olive green. Streak foanetimes ftraw coloured, 
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fpmetimes olive green. Lufire ghifly. Tranfparency Metallic 
from 4 to 2. Fradore conchoida). Hardnefs 4 to 7. ^^^ 
Before the blow-pipe deflagrates with an arfenical fmoke, ' 
and melts into a grey coloured bead. This bead, ^fed 
with borax, leaves a button of pure copper ||. \KhpT^^9^ 

Klaproth difcovcrcd that it was eompofed of oxyd oi^-^^^' 
copper and arfenic acid. Cornwat, 

Sometimes this ore is combined with iron. It then p. 29. 
cryftallizes in cubes. Thefe cubes are of a darkgceen 
colour ; before the blow.pipe they frothc, give out an 
arfenical fmoke« and do not fo quickly form a grey bead 
as the at&niat of copper *. * ^**'» P» 

. OR^ER VL IRON ORES. 

To defcribe the ules of iron, would be to write the 
hiftory of every art and manufaiftiire, ilnce there is not 
one which is not more or kia dependent upon this nfe* 
ful metal. Nor is its abundance inferior to its utility. ^j. 
It exifts almuft everywhere, and fee ms, asit^ere, the Mines. 
bond whicii conne^s the mineral kingdom together. 

Genus I. alloys ot ihon r. i'Ih 

*^T • • y \ tr.i. Alloys* 

SPRCics i. Native iron (f). Native 

Native iron has been found in Siberia and in Peru iron, 
in immenfe mafias, which feemed as if they had been 
fufed. Thefe m?.fl^s evidently did not originate in the 
place where they were found. See FiRs-Ba/li^ Supp/. 

Colour bluifK white. Fra€^ure hackly. Luftre me- 
tallic. Malleable. Megnetic. Hardnefs 8 to 9. Sp. 
^T. 7.8. Proufthas difcovered, that the native iron , 

iound in Peru is aHoyed with nickel 4. ^Nichi^*0 

Genus II* suLNiuaxTs op iitoN. atZ'*** 

SPECIES I. Common fulphurct^ of iron *« 

rp,. . r 0»^- ., . . . .G.lll. SuL. 

This muieral occurs very tre<|«ently both in ores and phorecs. • 

anixed^with other bodies^ for inftance in Hates. It i« Common 
often amorphous^ and often aliio cryftaliixedi The pri- ("Iphpret dP 
mitive form of its cryftals is ather a regular cube or an ST^Vw^ff 

odohcdron. ' The varieties of its Ibras hitherto dcfcri-u. yt. * 

bed amount to 30^ for a> defcription of'wbtdi we rckr HemhVs Fym^ 
the reader to Rom^ tk Lj/kf. riiotcgis. 

Its colour i» yellow. Its luftre metallic. Hardnefs t..^^^* 
8 to 10. Brittle. Sp. gr. 344 to 4.6. Soluble In 
nitric acid with eftervefcence. Scarce foluble in fuU 
phuric acid. Before the blow-pipe burns with a blue 
ilame and a fulphureons fmell, and leaves a browniih 
bead, which tinges borax of a fmutty ereen. 
Variety i. Common pyntes. 

Fradure uneven Hardnefs 10. Decrepitates when 
heated. Emits a ful^ihureoiu fmelt when rubbed. Not 
magnetic. It occurs often in coal mines and in (latest 
Variety 3. Striated pyiites. 

Texture ftriated. Hardneft 10. Not magnetic. 

Variety 3. Capillary. 

Colour often fteel grey. Found in needle-form cry- 
ftals* Uncommon. Not magnetic. 

Variety 4. Magnetic pyrites. 

Found in maftea. Texture compad. . Hardnefs 8, 
9. Sh'ghtly magnetic. Seems to contain lefs fulphur 
than the other varieties. 

In pyrites the proportion of the fulphur to the it on 
IS variable, and thia expbdns the variety of itscryftalline 
forms. 



(e) Kirw. II. 131. — Fomtama^ Jour, ie Phyf. XL C09. — Klaproth^ Beitrdge^ 11. 2B7. 

(f) Pallau Phil. Tranf. LXVl.^lS.^Rubin tU CcUt^ ibid. LXXVHI. 37— Sc€ alfo Scbniitr, % 

Phyf. XLL 3. J and Sidin^ PbtL Traaf. LXIV* 461, "^ 
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MINER 

GbNUS ITT. CARBVtCT OF tHOK. 

srsciEi I. Plumbago*; 
Q ,H, Graf htte of Werner. 

.Flun.liago. This mineral i« found in Ens^land, Germany, Francet 
" ♦ KirwjH, Spain, Americai &c. It occurs in kidney-form lumps 
**• ^ '• ot various fixes. Its colour is dark iron grey or brown- 
xfh black $ when cut, bluifh grey. Luihe metalltc, 
from 3 to 4* Opaque. StruAiire flaty. Texture fine 
grained. Hardnefs 4 to 5. Brittle. Sp. gr. from 
1.987 to 2.089 ; after being foaked in water 2.15; 
after being heated 2.-3 , and when heated after that 
2.41 f. Feels fomewhat greafy. Stains the fingers, and 
marks ftrongiy. The ufe of this minersA when manu- 
faflured into pencils is known to every perfon. 

Its coffipofition was difcovered by JScbeele. 'When 
pure it contains 90 carbon, 

10 iron. 

ICO 

But It is often exceedingly impure: A fpecimen, for 
inftancc, from the mine of Plufiiery in Francei analyfed 
by Vauqueliiiy contained 23 carbon, 

z iron* 
38 niica. 
37 alumina* 

GCNUS rV. IRON COM9IN£0 WITH SILlCil. 

SPECIES I. Emery*. 
This nuneral is commonly difTeminated through other 
foffils, but 'fomttimes in the Eail Indies it occurs in 
large raffles. 

Its colour • is bluifli- grey, greyifh brown^ or bluifh 
black, -often covered with a ydlowifh rind ; internally 
ft. difcovers ved or *purple fpots. Luftre 1 or o ; in 
(bme^parts 29 and metallic. Opaque. Hardnefs 14. 
Brittle.* Sp. gr. 3.92 f. Before the blowpipe it 
Uackens and gives a fmntty yellow tir.gc to borax. 
r Aocofding to Wiegleb it contains 

^§.6 fitica, 
4 3 iron. 

99.9 

Genus V. oxvds of ikon. 
This genus is very extcnfive ; for iron is much move 
frequently found in the ftatc of an oxyd than in any 
other. 

SPECIES I. Black oxyd of iron:^. 
Common magnetic ironjione — Blach'ijb odohedral Iron ore. 
This fpecics of ore is "very common in Sweden ; it is 
found alio in Switserland, Norway, Ruffia, &c. It 
occurs in mafles, plates, grains, and eryftallized. The 
primitive form of its cryftals is a regular oAohedron f . 
Sometimes two oppofite fides of the pyramids are tra- 
peziums, which rendtfB the apex of the pyramids cunei- 
form. -Sometimes the cryftals pafs into rhomboidal- pa- 
rnlklopipeds, and into dodecahedrons with thoraboiditt 

faces §, 

lis fnrfp.ce is brownifli black ; internally bluifh grey. 
•Powder blatk*. Streak blackifti grey, brighter. Lullre 
metaUic. Haidncls 9 to 10. Brittle. Sp. gr. frotn 
4094 to 4.6SHf. Attraded by the magnet, and ge- 
ncially pofTefTed of moreor lefs m-'gnttic virtutf . To 
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this fpecics belongs the magnet. Before tibe Uow-pipc Meuihc 
it becomes browner, but does not melt. Tinges borax ^'^ 
dark green. • "^ 

When pure it confifts entirely of oxyd of iron ; and 
this oxyd appears to contain from .15 to .24- oxygen, 
and from .76 to .85 iron $. 4.Tndoubtedly it confifts ^ JtiriMv 
of a mixture«of iron in two different ftates of oxyda- •^'*' ^ 
tion. It is often tlfo mixed -and contaminated with ^^'^ 
foreign ingredients. 

'i'hcre are two varieties of this ore. The firft is 
what we have juft defcribed ; the fecond ie in the form 
of (and, and has therefore been call^ 



I Jfmr. df 

xiL p* i6. 

o: IV. 
JEmery. 



it Sriffim, ^ 



4io 
\. V. 



Cxydi. 
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Black oxy.i 
of iron. 
% Kit 'warn J 
fi. x^B. 



t,ifle^ ill. 
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sxxiii. 659, 
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Magnetic fand *• 



• Kirrta, 



This fubftance is found in Italy, Virginia, St Do-"-— ^•r»- 
mingo, the Eafl Indies, and in the fand of the river I^on^*/^* 
at Aberdeen in Scotland. It is black, very hard, mag-^^p 7,, 
.netic. Sp. gr. about 4.6. Not altered by the blow- 
pipe /#ry2r; melts into a black glafs with potafs, and 
mto a green glafs with microcofmic fait, both opaque-f-.f fWow, 
It probably contains fome filica^ as Kirwan has fup-<^*«-^ 
pofed^. ^f »• 

spBCiBS 2* Specular iron ore f. 161""" 

Fer oiigifie. 

This ore is found abundantly in the ifle of Elba ncvspccuiar 
Tuf<;any. It is either in maffes or cryflallized. The iron ere. 
primitive form of its cry ftab, and of its integrant flM»le- 1 ^^^ »^ 
cules, is the cube •. The varieties hitherto obferved »- J^^. ~^ 
mount to 7. Thefe are the rhomboidal par^elopiped;^J'^^[^ 
the cube, with three triangular faces inftead of two of 5a. 
its angles diagonally oppofite ; two fix-fidcd pyramidsi * ^» 
applied bafe to bafe, wanting the fnmmits|, and fome-^^'/^^ 
times the andes mt the bafes, and fometimcs the >lter«^j;^^ 
nate edges of the pyranaid ; a polyhedron of 24 fide8t| fig. 39. 
refcmbling a cube with three triangular faces for two 
angles diagonally oppofite, and two triangles for the 
reft of its angles. For a dafirription and figure of thele 
varieties, we refer to Rome de Lifief and Haw^X* f CW/ill 

Colour fteel grey; often urnifhed, and beaistiMly ^'^ 
iridefcent, refleftiDg yellow, blue, red. Streak icd.^^'*** 
Powder dark red. Luftre metallic. Hardnefs 9 to 
10. Not brittle. Sp. gr. 5.0116+ to 5.2 18 J. Slightly f H*^. 
magnetic. Little altered by the blowpipe. Tmgesf%"* 
borax an obfcure yellow. 

Tiiis ore, according to Mr Mufhet^ as compofed of 

66/1 iron, 
21.2 oxygen, 

10.7 water and carbonic acid, 
2.0 lime. 



100.0+ fW*^*':. 

The quantity of oxygen here ftated is probably too '•?•»«• 
fmall, owing to the unavoidable inaccuracy which re-^*' 
fults from the dry *atay of analyfis which Mr Mufhet 

followed. 

Micaceous iron ore 

Is generally confidercd as a variety of this fpeciea. 
Kirwan, however, fuppofes it to contain carbon, and 
to be a diilin^t fpecics. 

■ It is found in Saxony, and in the Ifle of £1ba, &c. 
generally in amorphous maffts, compofed of thin fix- 
liJcd lamir.aE. Colour iron grey. Streak bluifh grey. 
Luftre metallic. Opaque. Feel greafy. Hardnefs 5 
to 7. Brittle. Sp. gr. £-0111 4.5 to 5.07. Slightly 

magnetic* 



It) 

fj)«cul»r 
iron ore. 
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ifyn Ore« oisgnetSc. Infuiibk by the blow^pipe. Tinges borax 
grceniih brown. 

SPECIES 3. Laminated fpecular iron ore. 
Fer pyrocfte of Haiiy. 
This ore, which is found at Montd'or in Auvergn, 
was ufually arranged under the lall fpecies ; but had 
been fcparated from it, we think properly, by Mr Hauy^ 
bccaufe the form of its cryftals is incompatible with the 
fuppoGtion that their primitive nucleus is a cube, as we 
have feen is the cafe with common fpecular iron ore. Its 
cryflals are thin o6lagonal plates, bounded by iix linear 

. 2)^ jjn^ trapeziums, alternately inclined different waysf . 

til. 1S8. ' Colour fteel grey. Powder reddifh black. Luftre 
metallic ; furfacc poli(hed. Fra6ture glaffy. Very 
brittle %, Hauy fuppofes that this ore has been pro- 
duced by fire, and accordingly has given it a name 
which denotes its origin. 

SPECIES 4. Brown iron ore f. 

Brown iron This fpecies of ere is found abundantly in Britain,. 

^\- " V^^^^^^^fh 1" Cumberland and Lancashire ; and it is 

Ji,"^^' "' alfo very common fn other counties. It confifts of the 

brown oxyd of iron, more or lefs contaminated with 

other ingredients. 

Its colour is brown. Its ftreak reddi(h brown. Sp. 
gr. from 3.4771 to 3-951. Before the blowpipe 
blackens, but does not melt. Tinges borax greeniOi 
jellow. 

Variety i. Brown hspmatites. 
The name hematites (bloodilone) was probably ap« 
plied by the ancients only to thofe ores which are of a 
red colour, and have fome rcfcmblancc to clotted blood ; 
but by the modems it is applied to all the ores of iron 
which give a reddifh coloured powder, provided they 
be of a iibrous texture. 

Brown hematites occurs tn maffes of various (hapes, 
and it is faid alfo to have been found ctyftallized in five 
or fix fided acute angled pyramids. Colour of the fur* 
face brown or black, fometimes iridefcent 1 internally 
nut brown. Powder red. Texture fibrous. Hardaefs 
8 to 10. Brittle. Sp. gr, 3.789! to 3.951 J. Not 
magnetic. 

This variety has not been analyfed, but it feems to 
confifl of brown oxyd of iron, oxyd of mangantfe, and 
1/f«^«*\«liwninaf. 

Mim. ii. Vdrtety 2. CompaA brown iron (lone. 

'^4- This variety occurs in malTes of very various and 

often fantaftics^ fhapes. 

Colour brown-. Ibtcrnal luftre metallic. Textljre 
fB^fcji. cowpad^. Hardnel^ 6 to 9. Brittle. Sp. gn 3 477 if 

Variety 3-. Brown Scaly iron ore. 

This variety is generally incumbent on other mine* 
rals. Colour brown. Luftre metallic. Stains the 
fingers, marks flrongly. Feels unAuous. Texture f )• 
liated. Hardncfs 3 to 5. Brittle. So light as often 
to float on water. 

Variety 4. Brown iron ochre. 

This variety occurs both mafEve and dffleminated. 
Colour from nut brown to orange. Luftre o. Strongly 
ftaina the fingers. Texture earthy* Idardne£s 3 to 4. 
When ilightly heated reddens. 

^»'"» SPECIES 5. Red iron ore t« 

►re. ' 

* Kirw u Colour red. .Streak blood red. Sp. gr. from 3.423 

t6i. 



\ OtlUtt. 
\Kirwam, 
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to 5.005. Before the blow pipe blackcnt, but does Metallic 
not melt. Tinges borax yellowifli olive green. When ^^^^ ^ 
digefted in ammonia, it becomes black and often mag- ' 
netic. 

Variety i. Red haematites. 
Found in maffes, and all the variety of forms of fta- 
la^ites. Colour between brownifti red and fteel grey. 
Powder red. Internal luftre metallic. Texture &• 
broos. Hardnefs 9 to 10. Brittle. Sp.gr. ^,T^'\\ CelUrt, 

to 5.005 J. . t Kirwn. 

When pure it confifts of red oxyd of iron, but it of- 
ten contains manganefe and alumina^. } Xirwam'^ 

Variety 2. Compadl red iron ore- J^'»' ii. 

Found maffive and ftaladitic ; fometimes in cryftals '^P* 
of various forms, but they fecm to be only fecondary ; 
fometimes in columns like bafalt. 

Colour between brown red and fteel grey. Stains 
the fingers. Luftre i to o ; often femimetallic. Tex<« 
ture compafi. Hardneis 7 to 9. Brittle. Sp. gr. 
3.425 to 3.76-t Sometimes invefted with a rofy red^^'^*'^* 
ochre. 

Variety 3. Red ochre. 

Found fometimes in powder, fbrnetimes indurated. 
Colour blood red. Stains the fingers. Luftre o. Tex- 
ture earthy. Hardnefs 3 to 5. Brittle. 
Variety 4. Red fcaly iron ore. 

This variety ts generally found incumbent upon ' - 
other iron ores. ^Colour between cherry red and fteel 
grey. Stains the fingers. I^uftre filky, inclining to • 
metallic: Texture foliated. Feels unduous. Hardnefs ^* 
3 to 4. Brittle. Heavy. 

SPECIES 6. Argillaceous iron oref . ' ArgilUce- 

Oxyd of iron combined or mixed luith clay* ' on« iron 

This ore is exceedingly common ; and though it?*^. 
contains lefs iron than the fpecies already defcribed, it lyj'*^ 
is, in this country at leaft> preferred to them, bccaufe 
the method of extracting pure iron from it is eafier, or 
rather becaufe it is better underftood. 

Colour moft commonly dark brown. Streak red or 
yellowiih brown. Sp. gr., from 2 673 to 3.471 f. Be-| Kirvji:, 
fore the blow-pipe blackens, and tinges borax olive 
green and blacki(h. It is compoftd of oxyd of iron, 
alumina, lime, filica in various proportions. It gtne-* 
rally yields from 30 to 40 per cent, of iron. 

Variety i . Common argillaceous iron ore. 

The minerals arranged under this variety differ con* 
fiderably from each other in their external charaders: 
They are found In maffes of various- fhapes, and often 
form large ftrata. 

Coloui- various fhades of grey, brown, yellow, and 
red. Streak reddifh yellow or dark red. Luftre o. 
Hardnefs fiom 3 to 8-. Smell earthy when breathed 
upon. 

Variety 2, Columnar or fcapi£orra iron ore. 

This variety is found in columns, adhering to each 
other, but cafily feparable : They arc commonly incur- 
vated, and their furface is rough. Colour brownifh red. 
Stre?k dark red. Slightly ftains the fingers. Luilrft 
o. Adheres ftrongly to the tongue. Sound hollow. 
FceKdry. Texture earthy. 

Variety 3. Acinofe iron- ore. 

This variety is found in maffes, and is commonly len« 
ticular. Colour generally brownifli red. Luftre me- 
tallic, nearly*. I'exture granular. Hardnefs 5 to 9* 
Brittle. 

Varirttfrr 
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Iron Ore*. if^anOj 4* KoAiilar, or iLidnqr^fonii iroo ore. 
*■ "'^ " ' JEtket or Eagkfhne. 

nSs varietal which was meRiioned hy the incienti. 
If generally found under the form of a rounded knobt 
more or lefs refembfing a kidney, though fometimes it 
is quadnmgolar ; and it contains within it a kernel, 
whidi TB fometimes kwfc, and fomctimes adhcixa to the 
ontfide rind. Colour of the ftone ydlowilh brown \ of 
the kernel ochre yellow. Surface generally fouled with 
earth. Luftre of the rind metallic ; of the kernel o. 
Hardnefs from 4 to 7. Brittle. 

Variety 5. Pifiform or grannbr iron ore. 
This variety occurs in round^ maffes, from the fize 
of a pea to that of a nut. Surface rough. Colour com- 
monly dark brown. Streak jellowiih brown. Haidnefs 
5 to 6. Brittle. 

The oolitic ore found at Creofot, near mount Ceoisy 
belongs to this ^aricry. It is compofed i»f 

50 lime, 
30 iion, 
23 alumina. 

100 

Lowland spECiBs 7. Lowlaod iron orc *• 

iron ore. ^^ This fpccies of ore is fuppofed to confift of oxyd of 
• Xirtv. ii. [fof^^ mixed with day and pholp buret or phoiphat of 
iron. It h called lowland ore^ becaufe it is found only 
in low grounds ; whereas the laft fpecies is more com- 
mody in high grounds ; and is therefore called i^Uand 
ore. 

This ore occurs in amocphous mafles, and alfo in 
jjrralns or powder. Its colour is brown. Streak yellow- 
i(h brown. Luftre o, or common. Texture earthy. 
Haidnefs 3 to 5. 

Farlety r. Meadow lowland ore. 
Colour black i(h or yellowifh brown : Both colours 
often meet in the fame fpecimen. Found in lumps of 
various fizes, often perforated. Fra^ure compad. Mo« 
deratdy heavy. 

Frequently yields from 32 to 2l^ per cent, of iron. 

Variety 2. Swampy iron ore. 
This variety is generally found under water. Ic is 
in lumps» which are commonly prorated or corroded, 
and mixed with fand. Colour dark yellowHh btown, 
or dark nut brown. Hardnefs 3 to 4. Brittle. Sp. 
gr. 2.944. It often contains .36 of iron. 
Variety 3. Morafly iron ore. 
This variety is found "either in a toofe form or in per* 
forated lumps. Colour light yellowifh brown. Stains 
the fingers. Hardnefs 3. Friable. 

ai7 GSNUS VI. SALTS OP IRON. 

C.VI. Salrt. SPECIES I. Sparry iron ore (g). 

6p«rry iron 'YY&b ore is common in Germany, France, and Spain. 
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ft is found feflMdmci in amorphous imdRty atnd lone. MctaSic 
times cryftaDized- 

Its colour is white ) tnit it becomes tamifhed by ez« 
pofure to the air, and then affumes various coloQn. 
Streak grey or white. External luftre often metallic ; 
internal commov or glafly. Trarrfjpareficy 1 or 2 ; fome- 
times o. Texture foliated. Fragments rhomboidaL 
Hardnefs 5 to 7. Brittle. Sp. ft. 3.6 to 3.810. Not 
magnetic. Soluble in acids with very little effervef- 
cence. Before the blow-pipe decrepitates, becomes 
brownifh Uack, and magnetic ; but is fcarcely fiifible. 
Tinges boiax fmutty yeuow, with fome effervefcence. 

Tills ore, is Bergman afcertained, coo£fts of iron, 
manganefe, lime, ana carbonic acid. 

One fpectnenp accordiiig to his analyfis» oontaincd 

3^ iron, 
24 manganefe, 
38 carbonat of Eoae. 

100 
Aooiher contained as iron, 

28 oaangande, 

50 carbonat of lime. 

100 

WhiCther the iron be oosnbined with the catbonic 
acid is ftiU a difputed point. The prflbls of this ore 
are rhooiboidal paraUelopipeds ; which i^ predlely the 
form of carbonat of iinie. This amounts nearly to a 
demonftiition, that the carbonic acid is combined with 
the lime ; and tha, as Cronfledt and Hauy have fiqw 
pofcd, this ore is merely carbonat of line, contamiiia- 
Icd with a quaouty of the oxyds of iron and mangaiKfc. 

sipxcixs 2. Arieniat of iron. Arfl^ef 

Mr Prouft has difoovered this ore in Spain. Its avjmu 
lour is greenifh white. Its texture granular. Infoluble 
in water and nitric acid. When inelted on duucoal, 
the arfenical acid efcapes with effervefcence %• \An.tt 

SPECIES 3. Sttlphat of iron. ** 

For a defcription of this fait, fee CHEMtsrar, n* 

€3 1, in this SuppL ^^ ^ 



OrdbrVII. TIN ORES (h). 
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Tin is employed to cover plates of iron and copper, 
and to filver the backs of looking glafles : It enters in- 
to the compofition of pewter ; an(f forms a very im- 
portant article in dyeing. 

Tin ores are by no means fo comtiu>o as the ores of 
the metals which we have already defcribed. They ^^^^ 
are found only in the primitive mountains ( 1 ). Hence 
Werner fuppofes them to be the mofl ancient of all me- 
tallic ores. They occur mofl frequently in granite, 
fometimes in porphyry, but never in limeftone. 

Almoft 



(g) Kirw, II. I go "^Ber^mattf IL jS^.'^Bayen, Jour, de Phyf, VII. 2\^,^^Ra%owmomf/ki^ Mem. Lam^ 
fanne^ 1783, p. 149. 

(h) Geoffruy^ Mem, Par. 1738, p. to^.^^^Morveau, jinn, de Chim, XX FV. 127. 

( 1 ) Geologiits have divided mountains into three cliiffes ; primitive ^ fecondary^ and terti&ry. The primitive 
occupy the centre of all extenfivc chains ; they are the higheft, the moft, rugged, and exhibit the moft pointed 
tops. They are confidered as the niofl ancient mountains of the globe. 

The ferondtjry mountains occupy the outfide of extenfive ranges. They are ufually compofed of ftrata, more 
or lefs incb*ned« and commonly reft againft the fides of the primitive mountain8.-~The tertiary mountains are 
much fmaller than the others, and are often foHtary- We ufe the tenni primitive f ficmtdary^ &c mer^ aa 

procr 



Order VII. 

TiB Oi^t. AkncA titt only tfai ainet known to Europeans art 
thfkfe of Cornwalt DeTOafliire» Saxony^ Bohemia* Sile- 
iia» Hongary, Gallicia 4 tho& of the ifland of Bauca 
auid the pcninfula of Malacca in India { and thofe of 
ChSi and Mckico in America. 
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O.LSut* 

Jhoretib 
alphtrct 
nf tin and 
copper. 



Gsttva I. tVLrRoatrs of 7im. 
tsvsciBa I. Sulphoret of tin and copper *• 

71a Pyrites. 
Hitherto this ofc haa only been found in Corn* 
• !r«nv.iL wait There is a irein of it in that cottnty» in the parilh 
^^ of St Agnes, nine feet wide^ and twenty yards beneath 
tX/^r«ci'/thefurfacef. 

OmBolt^ Its colour is yellowi(h grey, paffing into the ftcel grey. 

'■**' Not unlike grey copper urc. I.ullrc metallic. Hard* 

\Ki^^fi$a. nefs 5 to 6. Very brittle. Sp. gr. 4.35 %- Before 

the blow* pipe it melts eaiily» with a fulpnureous fmelU 

into a bfauck bead, and depofits a bluilh oxyd on the 

charcoal. 

' The compofition of this ore, as Klaprath informs us, 
was firft difcovcrcd by Mr Kafpe. According to Kla. 
proth's analyfist it is compofed of 

34 tin, 
36 copper, 
25 fulphur, 
3 iron, 
2 earth* 
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GEjiva II. ox YDS or tik* 
SPECIES I. Brown oxyd of tin *v 
Tin/tone-^ Woodtin. 
This «rf , which may be eoofidcred as almoft the on- 
ly ore of tin, occurs in mifles, in rounded piecc8» and 
cryilattizcd. Thefe cryflals are very irregular. Hauy 
fuppofes, that their primitive form i^ a cube f ; but Ro* 
mi de Lifle. with more probability, makes it an ofkohe- 
^C^Mtr ^^^^ ^ ' ^^ ^^ ^^'* opinion Mr Day agrees with hiqii || , 
iii. ^. The oAohedron is compofed of two four*fidcd pyra- 
I Pi»ilf. mids, applied bafe to bafe. The fides of the pyramids 
^^' '*■ are ifofccles triangles, the angle at the vertex of which 
'^'* !S 70**, and each of the other angles 55*. The fides 

of the two pyramids are inclined to each other at an 
f JUvVA angle of 90'$. This primitive form, however, never 
i^'>i iiid, occvrs, but cryftals of tinftone are fometimes found, in 
which the two pyramids are feparated by a pcifm. For 
n complete defcription of the varieties of the cryftals of 
Svrrt. Vol. ll. Part I. . 



tinftonet we refer the n«4er l« Jlmi 4$ W^ UA Mr Metallia 
Day ♦. , ^' 

Its colour is commonly brown. St^ealk Z^' Har4»ii>^ir. . 
neiii 9 to 10. Sp. gr. 6.9 to 7.0. Brittle. Afi^.iM 

Variity I . Cofiwon pnftoae. 
Colour dark brown ; fometimes yeUowilh grey* aa4 
ibmetiases nearly white. 3treak lirt| grey. Sowwhat 
traafparent when cryftiUized* mrdnefs iq, Sp. gftr 
6.9 to 6.97.^ Before the bUwpipe it decrepltatest »4 
on charcoal is partly reduced. Tinges bona white. 
According to Klaproth, it is oompofed of 

77-50 tin, 
r a 1.50 oxygen^ 

.25 iron, 
.73 filica. 

locoof t. ^'^^ 

FariHy t. Woodtin. , "^ *^^ 

This variety has hitherto been found only in CotWf 
waL It occurs always in fragmentSt which arc general- ■ •> 

ly rounded. Colour brown ; fometimes inclining to yet* 1 

low. Streak yellowiA grey. Opaque. Texture fibrous. 
Hardacfs 9. Sp. gr. 7 q. Before the blow-pipe be- 
comes brownilh red \ decrepitates when red hoty but is 
not rcdueed. 

Klaproth obtained from it .63 of tinf an^i in all prd- 
b«bility» it is an oxyd of tin nearly pure. 

OaoEaVlIL ORES OF LEAI). 

The vfeful purpofes to which lead in itt metallic 
Hate is applied, are too well known to require defcription. ^ 
Its oxyds are employed in painting, in dyeing, and 
fometimes alfo in medicine. 

Ores of lead occur in great abundance in almoft every 
part of the world. They are generally jn veins ; fome- 
times in fiUceous rocks, fometimes in calcareous rocks. 

Genus I. svlfhurets of lead. O^l'svI*. 

arxciEs I. Galena, or pure fulphuret dFlead %. phureta. 

This ore, which ia very common, is found both in?J|J^^^ 
maflcf and cry ftattiaed. llie primitite |orm of iu cry • phuret of 
ftals is a cube. The moft common varieties are the cube, lead. 
fometimes with ia angles wanting, and the ofbohedron, ^ ^^^v. iu 
compofed of two four-fidcd pyramids applied bafe to*'^* 
bafe ; The fummits of theie pyramids are fometimes cu- 
neiform, and fometimes. their folid anj^les are wanting Q . I {i'^.t^ 

Its cobur is commonly bluiih grey, like lead. Streak ^^' 
bluifh grey and metallic Luftre metallic Somettmea 

H ii fialna 



■^«f 



proper names, without affirming or denying the truth qr falfehood of tW'tkcory on which thefe names are &und« 
cd. That the reader tnay have a more accurate idea of the <x>mpofitioa of thefe diffesent clafles of snouotainst 
wc have fubjoined a lift of the fubftances which, according- to Werner, enter taio the coaopofition of each. 

I. PaiMaar MooiiTAiifs. 
!• Granite) 4. Ar((iHaceoQs Ihiftflh 7* ShiftoCe pofphyryi to, Serpentine, 

a. Gaeifs, 5. Syenite, 8. Quarts, xi. Topas rock. 

3. Micaceona ihiftus 6^ Porphyry, 9. Pamitive limeftone, 

II. SatroNDAaT M^ntTAuia*. 

1. Argillaceouafluftos, ^. Secondary limeftoae, f « Orqnftcin, 

2. Rubble ftone, 4. Shiftde homfalende^ & ikanyf daloid. 

III. TsRTiAar Mountains. 

r . Trap^ 4. Sandftooe, 7. Chalk, xo. FemifioottS day, 

a« ArgillaeeovNk ftiftui» 5* Bieceia^ 8. Sulphat of iiAa» tu PptDtta earth. 

3. Stratified limeltone^ 6. Coal^ 9. Rock lalt. 
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%Waifi 



om. 



Ores of SatDs the fingers. Texture foliated. Fiagments cubi- 
^•*' cal. Hardaefs 5 to 7 ; fometimes even 9. Brittle. 
Sp. gr. 6.884 to 7. 7 86 ^. £fferv«fceg with nitric and 
muriatic acida. Defore the blow^pipe decrepitates, and 
melts with a fulphureou* fmcll ; part finks into the 
charcoal. 

It is compofed of from .45 to .83 lead, and from .086 
to .16 of fuAphur. It generally contains fome fdveti 
and fometimes alfo antimony aud zinc. 

Variety 1 . Common galena* 
This variety correfponds nearly with the above dc- 
fcription. Sp.gr. 7. 05 1 to 7.786. Sometimes ftains 
the 6nger8. 

CofttpoH galena* 

Found only in amorphous mafies. Texture compaft, 

inclining to foliated. Hardnefs 6 to 8. Sp. gr. 6*886 

to 7-444* Luft're common. »^trcak lead grey, brighter 

and metallic. Often feels grcaiy, and ftains the fingers. 

Mphuret s p£c 1 E 9 2 . Sulphurei of lead, with filver and antimony*. 

.*f*^! Plumliferout antithcniatedjilver ore. 

and anti- Found in amorphous mafles. Colour grey. Hard- 
nefs 5 to 6. Brittle. Sp. gr. from 5.2 to 8. 
Variety I. Ligh( grey filver ore. 
Colour light bluifb grey. Streak light bluifli grey, 
and brighter. Lultrc metallic. Texture compa^. Be* 
fore the blow pipe partly evaporates^ and leaves a (Uver 
bead on the charcoal, furroimded by yellow duft. 
According to Khproth, it tontajns • 
. 4B.06 lead, 
20.40 lilver, 
7.88 antimony,' 

12.35 f«lphur» 
2.25 iron, 
7.00 alumina, 
.25 filica. 



«u 



mony. 
* JTirtv. ij. 
119. 



a. 17s. 



• W/rf.175' 

Blue lead 
ore. 

* Kirw, 11* 
9ftO. 



f GelUrt. 

Black lead 

or«. 

4 Kirw* ii* 



98.09 "f ' 

Variety 2. Dark grey fiUer ore. 
Colon r iron grey, verffing on black. Powder black, 
and iUins the hngers. Luftre o. Texture earthy. 
According to Klaproth, it contains 

41.00 lead, 
21.50 antimony, 
29^25 filver, 
22.00 fulphur» 
1 75 iron, 
1.00 alumina, 
.75 iilicsi. 

.97-25* 
srBCiEs 3* Bluelead ore^. 

This ore, which is found in Siberia, Germany, and 
Hungary, aiid is very rare, occurs fometimes in maffiee, 
and ^metimes cryftalllacd in fix-fided prifms. 

Colour between indigo blue and lead grey ; fometimes 
inclining to black, xnteroal lufkre ' metallic. Streak 
brighter. Texture compact. Hardacfs 6. Sp.gr. 
5.461 f . Before the blow pipe melts with a low blue 
flame and a fulphureous fmell, and is ealily redoced. 

spBCiEs 4. Black lea^ ore j;. 
This ore, which isfoiud la Germany and Brittatfny, 



'ClafsR 

and which is fnppofed to be comoion galena decayed, Mftalik 
is fometimes in ftala^ites of various forms, and fome- ^^' 
times cryftallized in fix.fided prifms, which are general-' ' '^^ 
ly truncated and confufed. 

Colour black, often with fomeftreaks of red. Streak 
light blui(h grey. Internal lufkre metallic. Harduefs 
5 to 6. Britlte. Sp. gr;.>from 5.744 || to 5.77 ♦. Be- g ^fi». 
fore the bloW'pipc decrepitates, melts eafily, and is re- * ^*^ 
duced. 

According to the experiments of Laumont, this ore 
is a fulphuret of lead (or rather fulphnret of oxyd of 
lead), mixed with fome phofphat of lead« 

SPECIES 5* Sulphuret of lead, bifmuth, and (ilver. Svlphunt 
"^rhis ore, which occuis in the valley of Schapbach in oi Ie<^f. 
Saxony, was firft taken notice of by Selb, and after- J^^**'*°^ 
wards defcrlbed bf Weldenmann and Emerling. 

Its colour is light biiii(h grey. Its lull re metallic. 
It! fra^urc uneven. Hardnefs 5. Melts faHly before 
the blowpipe, emitting fome fmoke, and leaves a iUver 
bead. 

A fpecimen, anal y fed by Mr Klaproth, contained 

33.0 lead, 
27.0 bifmuth, 
15.0 filver, 
16.3 fulpliur, 
4.3 iron, ' 
0.9 copper. 



96.5 t 

« 

Genus ll. 






SPECIES I. 



G il. Ox 
yd*. Lczi 



OX YDS OF LFAD. 

Lead ochie J. 
. This ore, which is a mixture of the oxyd of lead ochre, 
with various earths, is found maffive, and of various dc-? ^''* *^- 
grees of hardnefs. '^°^' 

Its colour is cither yellow, grey, or red. Luftre c. 
Tranfparency o to t . Haftdnefs 6 to 8 ; fometimes ia 
powder. Sp.gr. from 4.165 to 5.545 J. T^turc} jCrt«» 
compa£l. Kffcrvcfces with nitric and muriatic acids. 
Eafily reduced by the blou^-pipe, leaving a black flag, 
unlefs the lead be mixed with too great a proportion of 
earth. ^y^ 

Genus III. salts of lead. C**^^* 

s PEC I E s I . Carbonat of lead t. ^ ^*''" , 

JVljtc bad /par. ^tS! 

Tills ore of lead, which is very common, is fometimes^ JTinr-ii 
in mades, and fometimes cryftaUi/ed. But the cry flal' io3' 
lization is in general fo confufed, that die primitive 
ibrm of the cryfkaU has not yet bceii* afcertatned (k). 

Its colour is white. External luftre, waxy or filky, 
from ^ to I ; inticrnal i to 2. Generally fomewhat 
tranfparent. Hardncfg 5 to 6. Brit^e. Sp. gr. from 
5*349 II 'o ^'92 }. lifFervcfccs with nitric and murbtic? f^-^vsn, 
acids when they are heated. Soluble in fat oils. Black- § ^'^'' 
cbcd by. fulphuret of ammonia *• Decrepitates when* ^^*'*"^» 
heated. B^ore the blow.pipe, in a filver fpoon, it ^-r/^^j. 
comes red by the yellow cone of the flame, while the^^"*" 
bkie cone renders it yellow f . On charcoal it it imme- f RihUm- 
diately reduced. 

It contains from .60 to .85 of lead, and from . 1 8 to^' '^'f;^ 
.34 of carbonic acM. It is generally cootaminated with ^* ^ 
carbonat of lime and oxyd of iron. 



SFECUS 



{%) Sec Hauy^ Jo^, A Min. W XXXI. 502. and RmS Je Lifli^ III. 380. 
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Order IX* 

gfKCiBS t* • Phofpbatof letdf. 

Thifi OTe» which is found in i^iberia, Scotland, Bog* 

Jandft Germany » Carinthia, Brittany. Sec. is fometimes 

P! ofphat amorphous, and fometimes cryiballized. The primitive 

of lead, ^^form of its cryftalflt accordine to Ilome de LiHe, is a 

i ^''^' '*• dodecahedron, confiHing of aux-lidcd reftangular prifm, 

^^^' terminated by fix fided pyramids, th« fides of which are 

ifofceles triangles (l). Sometimes the pyramids are 

truncated, and even altogether wanting. The cryftals 

of this ore ar« often acicalar. 

Its colour is commonly green; fometimes ydlovrifli or 
brownifh, or greyifh white. Streak commonly greeniih 
white. Powder yellowifh. External luftre, waxy, 2 
to 3. Somewhat tranfparent, except when its colour is 
grcyifh white. Hardntfs 5 to 6. Brittle. Sp. gr. 

f Ki^rvtJb ^•'^"^ 5*^^ * ^^ ^-27 t- Infolubic in water and fulphu- 

ric acid, and nearly infoluble in nitric acid ; foluble in 

I Fourcrey, hot mutiatic acid, with a (light effervefcence if. Before 

A>n. de fjjg blow- pipe it eafily melts on charcoal, and cryftalli- 

zes on cooling : with foda the lead is in fome meafai e 

reduced. 

The compoiition of this ore was firft difcovered by 
Gahn. 

According to Fourcroy's analyfis, a fpecimcn from 
Erlenbach in Alface, confids of 

96 phofphat of lead, 
2 phoiphat of iron, 
2 watA. 



M 1 N E R A L O G Y. jo^kj 

AccoTdinj^ to Fourcrby,, from whom the wHoJe of*Mc*tkic 
this defcription has been taken, it is compofed of , "Or es. 

65 arfeniat of lead, 
27 phofphat of Icadt . * t 
5 phofohat of iron, 
3 water. 4f jtnm, h 



^j 



Klbim, \\, 



Or it contains 
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79 oxyd of lead, 

1 oxyd of iron, 

18 phofphoric acid, 

2 water. 



Arfeiiiat 
of Irad. 
^ Kiriv. tx. 



* PrcuJ}, 

394- 

I42 
Phofphat 
and arfe- 
niat cf 
lead, 
t f^o w, ii. 
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SPECIES 3. Arfeniat of lead §. 
This ore, which has hitherto been found only in An- 
dalufia in Spain, and always in quartz or feldfpar, is in 
fmall maffes. Colour meadow gieen, often paffing into 
wax yellow. Luftrc waxy, ?. Tranfparency 2. Be- 
fore the blow-pipe it melts, and retains its colour, and 
does not cryilallize on cooling. When heated to white- 
nefs, the arfenic acid efcapes, and the lead is reduced *• 

SPECIES 4. Phofphat and arfeniat of lead. 
j^rfento phofphat of lead \* 

This ore, which has been found in Auvergne in 
Fr?.nce, is either in maifcs, or cryftallized infmall iix«^ided 
prifms, with curvilineal faces. 

Colour ycRowifh green, or (hews alternate layers of " 
pak and light green. Powder yellowifh. Thecryftals 
are fomewhat tranfparent ; but when maffive, this ore 
is opaque. Hardncfs 5 to 7. .Brittle. Sp. ^x, 6.8465 j:. 
Soluble in hot muriatic acid, but not in nitric. When ' 
heated it decrepitates. Before the blow-pipe melts ea- 
fily, effervefcesj emits a white fmoke^ with an arfcnical 
fmclL Some particles of lead are reduced, a brown 
fluid remaijis, which cryflalli^es oh cooling like phof- 
phat' bf lead. 
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Chm,JA, %i^ 
\ 

SPECIES 5._ Molybdatoflead (m). ^Y^t^ 

This orCy which is found in Cariathia and at Lead*^ 
hills in Scotland, was firft mentioned in 1781 by Mc 
Jacquin (n). It occurs either in mafles, or cryftalli- . 
zed in cubic, or rhomboidal, or o6iohedral plates. 

Its colour is yellow. Streak li'hite. Luftre waxy. 
Generally fomewhat tranfparent. Texture foliated. 
Fradure conchoidal. Hardnefs 5 to 6. iSp. gr. y.486f ; ^•^'?»«'*- 
when pufified from its gangue by nitric acid, 5.706 %. % Uatcbat. 

Soluble in £xed alkalies and in nitric acid. Commu- 
nicates a blue colour to hot fulphuric acid. Soluble in ' " 
muriatic acid, and decompofed by^ it. Before the blow- 
pipe decrepitates, melts into a yelbwifli grey mafs, and 
globules of lead are reduced j| . g Mae^vmii. 

Klaproth firfl proved that this ore was roolybdat of 
lead. 

A very pure fpecimen, analyfcd by him, contained 

64.4 2 oxyd of lead, 
34.25 molybdic acid. 

98.67 f J l^itrhfte^ 

According to the analyiis of Mr Hatchctt, it is com- **• *''^* 
pofedof 58.40 oxyd of lead, 

38.00 molybdic acid, 
2.10 oxyd of iron, 
.28 filica. 



98.78" ♦ 
- Macqiiart found a fpecimen to contain 

58.74 lead, 

4.76 oxygen, 
28.0b mblybdic acid, 

4.50 carbonat of lime, 

4.00 filica. 

106.00 t 

Its gangue is carbonat of lime. 

» 

SPECIES 6. Sulphat of lead:}:. 

This ore, which is found in Anglefey and in Anda-. 
lufia, is generally cryftallized. The cryftals arc regular 
o^lohedrons j, and very minute. 

Colour white. Luftre 4. Tranfparency 4. Before 
the blow-pipe it is immediately reduce*;!. 

The compofition of this ore was firft afcer tamed by 
Pr Withering. 

Order IX, ORES OF ZINC. 

Hitherto, zinc has not been applied to a great va- 
riety of ufes. It enters into the compofition of brafs ; 
it is ufed in medicine ; and Murveau has fhevn that its 

H h 2 oxyd 



« Phil. 
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Tl) CryflaL'Wl. 391. See alfo HavyU remarks on the fame fubjc<a in the Jour, de Mtn. N' XXXI, ^cC. 
(m) Kirw, II. zit.^KIaproihf jinn, de Chlm. VI II. 10^* -^Uakhctty Phil. Tranf 1796, p. 285, 
(h) In his MtfceUanca Aufiriaay Vol. II. p. 139. 
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Orti tf oxird migfat bc cmpbftd with •dvaottg^e m « white 



Einc 



punt 

Orca of zinc are very abmidaiit $ they generally ac« 
company lead ores, particidarly gakna. Cabmine» or 
ozyd of ainc» haa never been difcovered in the primitiYC 
mountains* 
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O I. Sal- 
^ciiififion 
•f line. 
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GlNVS !• 8ULPHURITS OF ZINC. 

s r E c iKa I . Common fulpkuret of ^nc * • 

Thta ore very commonly accompaniea fulpharet of 
o'jCrw. ii ^^* ^^ oocura both in amorphooo mafTes and cryfttU 
%it^-^Btri.^ttd» The primitfre form of ita cryftaU is a rhomboi- 
IL 31^ dal doAecahedroOt confifting of a fix-(ided pri&n, tarmi* 
sated by three-iided pyramids* All the faces of the 
cryftals are c<|nal rhombs. This dodecahedron may be 
mechanically divided into foureqoal rhomboidal parat- 
kbpipeda, nod each of the{e into fix tetrahedrons, whofe 
iiues are equal ifofccles triai^lea. The figure of its in- 
tcgnmt particles is the tetrahcdroQ, fimiUr to thefe *«. 
The pnocipal varietiea of tta cryftak are the tetrahe- 
mSi.^. dron ; the odohedron ; the odobedron with its edges 

* Fig- 40. wanting * ; a 24 tided cryftal» 1 2 of whoic faces are tra- 
t F»g- 41- P*soida» nod t a eloi^ted uianglesf ; and, bftly«. a 2^ 

fided figure* which is the faift varietyi augmented by 
t See Kw^yfoor eqailafeeral triangles f. 

iiiJ tnd Colour yellow, brown, or bbck* Streak reddi(h» 

*^^* browniftii or grey. Luftrtt commonly metallic. Gc- 
neraUy fomewhat tranfparent. Texture foliated. Hard- 
neft 6to 8. Sp. gr. 5.9.^! to 4. 1665 f.^ Before the 
blow-pipe decrepttatesy and gives out white flowers of 
zinc, but does not melt. Borax docs not affed it. 
When breathed apont lofea ita luftrCi and rccoicra it 
very ik>wlyl|. 

Fanei^ 1. YeUow blende. 
Colour contmonly fulphur yellow, often pnfiing intoi 
olive green or browni(h red*. Powder pale yellow. 
Stmk yellowifli or reddifli grey, not meoulic. Luftre 
metallic. Traoiparency a to 4. Often phofphorelbesi 

• Itrgmam, when fcrapcd or rubbed •• 

I134S. According to Bexgman, it is compofed oi 

64 wnc, 
20 fulphnr, 

5 iron, 

4 fluor wdr 
J fdica, 

6 water. 



A L & ¥. ClaAll, 

ptflied blue ; trpa of fbe efyfUk olbmUlDod red. Pow* Mm8u 
der bnmnilb black. Stieak leAdUh, brownifli, or grey, 
Lnftre common or metallic. Tnuifparenoy o Co i ; 
the red parta 2. Hardnefa 8. 

A fpecimen of this ^nrtety, analyiiBd by Bcrgaoaiu 
ooatained 52 ^nc, 

a6 fulphur, 

4 copper, 

8 iron, 

6 fiUca, 

4 water. 



TOOj 
CailUS II. OYYOS OF ZIMC. 

sr&cifs J. White oiyd ot aunc f. 
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loot 
t^ariety 2. Brown blbnd^. 

Colour diSetent (hades of brown. Sur&ce often tar« 
niihed. Powder browniih grey. Streak reddifli or 
TcDowifl^grry, not metallio. Luftie commonly metal* 
Uc. Tranfpaiency o to a . 

A fpedmett of this varietyi aaafyfed by Bei^maOt. 



Calamime, 

This ore is either found loole, or in maflcs, or cry- 
ftalliaed. I'he primitive form of ita cryflala appears, 
from the tncchantcal divtfioo of one of them by Mr 
Hauy, to be an o^iohedron compofed of two four- 
fided pyramids, wbofie fides are equilateral triangles f. 
But the cryftals are minute, and their frgurc not very 
diftin^ They arc either four or fix fided tables with 
bevelled edges, fia-.fided prifioos, or three-fidcd pyra- 
mids. 

Colour commonly white, grey, or yeOow. Luftre 
often o, fomctimcs 2 or i. Opaque. The cryftals 
are fomewhat tranfyarent. Hardnefs from 4 to 9, 
fometimes in powder. Sp. gr. from 2.5^5 to 3-674I. 
When heated, becomes eleSric, without fridion, hke 
the tourmaline -)>. Not blackened by ftilphuret jof am- 
monia. Soluble in fulpharic acid. Before the blow- 
pipe decrepitates, and does not melt. 

This ore confifts of gxyd of zinc more or lefs conta* 
minated with icon, filica, lime, and other foreign ui- 
gredients. In one fpedroen Bergman found the fol- 
lowing ingredients L 84,oxyd of zmc, 

3 ozyd of iron^ 
»2 filica, 
I alumina. 



fn another fpecimen, vrhich gelatinized with icids,''^^^^ 
hlie scolite, Klaproth foimd 66 oxyd of zinc, 

35 filica. 

99 

In another fpeotmeut analyfed by ^Iletier^ the con- 
tents were 32 filica, 

}6 ozyd of zinc. 
12 vrater. 
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coAtained 



tmi. 353* 



44 zmct 
J 7 fulphur^ 
24 fiUca, 

5 iron, 

5 alumina,. 

5 water. 



Farieiy 5. Black blende. 
Colour black) 4>r brownifh black ; furfiice often tar* 



• Jm.h 

Mr Kinvan has divided this fpecioa into three varie-^^ ^ 
tiea. 4»»- 

Variety f • t*riable calamine. 

In maffes which eafily crumble between the fingers. 
Luftre o. Opaqne. 'i*ezture earthy. When its co* 
lour is white, it is poie oxyd of zinc i when yellow, it 
is mixed with oxyd of iron. The white often becomes 
yellow whca placed in a red heat, but refumes its colour 
on cooling. Common in Chioay where it ia called wo^ 
A«n or ore of Tut^fu^o. 

« Faridj^ 



Qrtkf X* 

OKI of 



U1 

o. in. 

fine 



G I. AIIoTt 
Nanve an- 
limory. 
• Kirvt. u« 
34J. 
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C. 11. Sul 

phure's. 
Grey ore 

Mony 



Coloai* different AimIm of grey ; fomettmet yellow 
or browniih red* LuAre o« Opaque. Textarc com** 
pad. 

Variety 3. Striated caltmtne. 

Thifi variety alone is found cryffadHaaed ; but* like 
the others, it it alfo often amorphous. Colour vrhite, 
and alfo various (hades of grey, yellow^ and red. Some« 
what tranfparert. Teicture itriated. Lnftre 2 to i. 

GknUS III. SALTS Ot ZINC. 

SPECIES I. Sulphat of zinc. 
For a defcnption of this iait» we refiw. lo Chs- 
MtSTRYt n^ 64J. Sufpl, 

Order X. ORES OF ANTIMONY. 

Antimout is mach uted to give hardnefs to thofe 
metals whieh ocherwife would be too foft for eertafn 
purpofes t printers types, for taftance, are comp^fed of 
lead and antimony. It is ufed alfo in medicine. 

Ores of antimony are found* abundantly in Germaity, 
Hungary 9 France, Spain, Britain, Svredeii, Nar>vay, 
&c. They often accompany galena and haematites. 
Thry are found both tn the fecondary and primitive 
ft ratified mountains. Their gangue (o) is often quartz 
and fulphst of barytes. 

Genus I. alloys of awtimont* 

^ species I. Native antimony *• 
TKis mineral, which was fird difbovercd by Dr Swab, 
has been found in Sweden and in France* both in meif 
fes and kidney- (haped lumps. Colour whitct between 
that of tin and filver* Luftre metalUe. Teature folia* 
ted. Hardnefs 6. Sp. gr. above 6. D^agratea 
with nitre. Before th^blow-ptpe melts aad evapo- 
rates, depofitinfi; a white- oxyd of antimony. 

It confifts of antimony^ aUoyed with 5 or ^ pep cent m^ 
of atfeaic. 
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contaias a large preportioir of qt»rtz or other Sony Mcta! 
matter. When pure, it is compofcd of about ^''* 

74 antimony^ 

a6 fulphur. 
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Genus IT. suLPHu»fiT8 op antimon.y, 

SPECIES I* Grey vre of antiuKMiy *. 

This ore, which is the naoft common, and indeed al« 

moft the only ore of antimony, occurs both maffive, 

* <£irw. B. difleminated, and cryftallized. Its cryftals arc four*fidcd 

^'*^' pri&ns» Ibmewhat flattened^ whole fides are nearly rec* 

tangles, terminated by ftiort four-fided pyramids, whofe 

\^ff* fides are trapeziums f. oometimes two of the edges are 

A»»u* wanting, which renders the prifm iia fided:(. 
tUfiit— >Sce Colour grey. Luftre metallic. Stredi grey, me- 
alfo Hatjp, tallic, and brighter. Powder black or greytfli black. 
2^-* Hardnefs 6 to 7. Sp.gr. from 4.1327 to 4.5 16 f. 
Often ftaans the fingers. BefoiC the blow pipe melts 
cafily* bums with a blue flamCf and depofits a white 
exyd on the charcoal. When placed in an opeii vef- 
£elt over a flow fire, the fulphur evaporates, and leaves 
a grey osyd of antimony. Thia VKjfA^ if fu£ed with 
tartar, is reduced. 

Thla or^t whea taken out of the minei dmod always 
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Werner haa divided this fpecies into three vsrio- 
ties. 

Vartdy 1 . Compinft fulphuret. 

Colour bluifh grey, fnrfiKre often tarnifhed, and then it 
is bhie or purplifh. I^uftre t .to 2. Texture compact/ 
Fra6^ure fine grained, uneven. Powder black, di^, 
and earthy. Slightly ilatns the fing^ers. 

Variety 2. Foliated fulphuret. 

ColcHxr light ftecl grey. Luftre 3 to 4. Textutv 
feUatcd. Powder as that of the laft variety. 
Variety g. Striated fulphuret. 

Co]0ur dark (let! grey, and light bluifh grey ; fnrftce 
often tarnifhed, and then it is dark blue or purphfli. 
Luftre 5 to 2 . Texture ftriatcd. Powder greyiA bbok. 
This variety^ abne has been hitherto found cryftal- 
lixed)^ 

ftp B c I r s 2. Ffumofe antimonial ore f • Plumci^ 

Smlphuretseftmiimmtyandarfeme. antimonia* 

Thiis fpQties, which is femetiroes round auxe<K^ithx ji^-^^ ji^ 
the cryftals of fulphurated antimony, is in the jfbrm of 150. 
brittle, capillary, or lanugmous cryftals^.. often fo fmall 
that they cannot be diliindly fccn without a micro- 
icope. 

Colour fteel or Uuifh grey, often tarnifhed, and then 
brown or greyilh black. Luftre 1 , femimetallic* Be- ^ 

fere the btbw^pipe emits a fmoke, which depofits a 
whittfh and yellowiA powdtr on the charcoal ; it then 
meks into a black (lag. , 

It IS fuppofed to coofift of fid|>huri antimony^ arfe* 
nic» and fi>me filver. 

sptcilfi y. Red antimonial' ore i*. * 2^' ♦ 

Uydri^ulfhuret afanimmiy. m«lu! ««i 

This fpeeies^is generally fi>und in cavities of fulphu«| Kirm.xtk. 
rued aptimonial ore; It is cryftaUiaed in delicate 150. 
needles, often diverging from a common centre. 

Colour red. Luftre 2, filky. Sp. gr. 4.7. Before 
the blow.ptpe melts cafily, and evaporates with a ful* 
phureous fmell. 

This OTC has not been analyfed. Mineratogifts have 
fnppofed it to be a natural kermes. If fo, we may con* 
dude, from the experiments of BerthoUet *, that it u^ Anm. it 
a hydiofulphuret of antimony, and confequently com-^*'*'-**^'* 
pofed of oxyd of antimony, fulphur, and fulphurated ^^^' 
hydrogen gas. 

GSKVS JIL OXYDS OF ANTtMOHY. ^^jjj 

There is a fubftance fSrand incoonbent on Adpbwetosydsd^ 
of antimony^ of a yellow colour, aAd an earthy appear- anmocil;* 
ance, which has been fiippofed an oxyd of aatJmony, 
and denominated antimonial ochre. But hitherto it 
haa not been analyled. 

Gantis * 



{o\T\x word gamg is ufed by German mineralogtfts to denote a metallic vein. Now, it is not often that 
thele Tema<onfift entirely of ore ; in general, they contain ftoay matter befides. For inilance, in the copper 
mtne at Airdtryt near St«lin^, the copper ore is sierely a nenow ikripe in the middle of the vein* and the reft o£ 
It it ^Ded up with fulphat of barytes. We ufe the word gemgue (as the French do), to denote^ not the metaHtc- 
^0, but xhtjlot^ matter which accompanies th^ ore in the vein. The gangue of the copper ore at Airthry is. 
fb^hnt of barytes. - . . . ' 
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GlNCS IV. SALTS OF ANTIMONY. 

SPECIES I. Muriat of antiinonv*. 

This ore, which has been found in Bohemh, 7s fome* 
times in quadrangular tables; fometimes in acicular cry- 
ftals grouped like zeolitef ; and fometimes in pn'fms. 

Colour pale yellowifli or grcyifli white. Luftre 3 to 
I, reariy metallic. Tracfparcncy 2. Ttxtmc foirated. 
Melts eafiiy by the flame of a candl*-, ard emits a 
white vapour. f. Before the blow pipe decrepitates; 
when powdered, and juft ready to melt, it evaporates, 
and leaves a white powder aruund. Between two pie* 
ces of coal it is reducible to a metallic ftate. 

• P0it, f^b' Order XT. ORES OF BISMUTH ♦. 

/■^*~Af^^* Bismuth is employed in the manufadurc of pewter, 

Far. 1 7 IT ^^ P"nttr8 typcs, in foldering; and perhaps alfo its pro- 

p. 2^6. pci'ty of rendering other metals more fufible, might 

make it ufeful in anatomical injedions. The quantity 

confiimed in commerce is not great. 

It has been found only in the pnmitfve irx>nntains, 
and is by no means common. \Vhen unaccompanied 
by any other metal, it does not form veins, but kidney- 
form mafTea. It often accompanies -cobalt. Its ganguc 
is commonly quartz. Its ores are not very abundant. 
They have been found chiefly in Sweden, Norway, 
Traofytvania, Germany, France, and England 

_ » 

Genus I. alloys of bismuth. 
■ sPEcifis I. Native bifmuth *. 
This mineral, which is found at Schneebcrg,'Johan- 

• Kirvi, ii. georgenftadt, &c. m Germany, has commonly the form 
^^4- of fmall plates lying above one aoother. Sometimes it 

is cryftaUized in four- Tided tables, or indiilintl cube^. 

Colour white with a-Aadc of red ; furface often tar- 
niihed red, yellow, or purple. Luftre metallic, 3 to 1. 

- Opaque. Texture foliated or ftriated. Hardnefs 6. 
f Brijfom. Sp, giv y,022+ to 9.57$. "Eaceeditgly fufible, Bc- 
I Kir-wttH^- fore the blow- pipe gives a filvery white bead, and at 

i hil' evaporates in a yellowiih white fmoke, which is de- 

- pofited on the charcoal. , 

It 18 generally accompanied by cobalt, and fometimes 
contains arfenic. • 
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Genus II. sulphuhets of bismuth. 
« p E ci £ s I . Common fulphuret of bifmuth ^ . 
Thi^ ore, which is found in Swedt-;?, Saxony, and 
of bitoiwh. Bohemia, occurs fometimes in amorpaous mafles, and 
» iJTirw.i!. fometimes in needlcform cryftals. 
^M^.^p^^^ Colour commonly bluifh ^rcy, fometimes white 5 
lysT^oT.' ^"^f^ce often tamifhed yclk>w, red, and purple. Powder 
black and (hihing. Luflre metallic, 2 to 3. Streak 
obfcurely metallic. Texture foliated. Harduefs 5. 
^JCirwsu Brittle. Sp gr. 6.i3if to '6.4672 J. When htld to 



J^Brifim, 



Jomr. de 
Mim. N'' 
S JWU. 385. 



the flame of a candle, it melts with a blue flame and 
fulphureous fmell. Btfore the bbw-pipe emits a red- 
diih yellow fmoke, which adheres to the charcoal. This 
powder becomes white when it cools, and rtfitmes its 
ioTTQ^T colour when the flame is directed upon it*. 
This ore, according to Sage, contains 60 bifmuth, 
Aifd, accoiding to La Perunfe,. -it. holds 36 fiilpkur. 
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It it commonly accompanied by quartz, efteftot, or 
fparry iion ore. 

Genus III. oxyds of bismuth. g. iir. 

spiici&s I. Yellow ox yd of bifmuth J. Or.d*, 

Bi/mutb cchre. ^'^^^ 

Thib ore generally accompanies the two fpectes al-^tfrnuth 
ready defcribcd. It is found in two dates; cither of ^A'i.w.£ 
an earthy conti lie nee, or cryflallized in cubes or qua- 26:. 
drangular plates. 

Colour ufually grceniih yellow, fometimes grey. Sa- 
luble in citrous acid without efferveicence, and may in 
a., great meafure be precipitaud by the efluiion of 
water. 

rORDEa XII. ORES OF ARSENIC. 

Arsenic is ufed as An alloy for feveral. other metals, 
efpecially copper. It is foraetimett employed to facili- 
tate the f 11 lion of glai's, or to render it opique, in order 
to form an enamd. . Preparations of arf«:nic are em- 
ployed as paints ; and, like moR otlier violent poifons, 
it has been introduced into medicine. 

This metal is fcattercd in great .abundance over the 
mineral kingdom, accompanying almoft every other me* 
tal, and formibg idfo fometimes peculiar veins of its own. 
Of courfe It occurs in almoft every fpecies of oooun- 
tain, and is accompanied by a variety of gangues. 

Genus I. alut^s of arsenic. g i.aJ yi 

s p E ci fc s I • Native arfeoic f . KatiTe v- 

Tki$ naineral is found in .diflferent parts of GeHliany . f<»^c 
It occirrs generally in maflfes of various fliapes, kidaey-^ Ainrib 
form, botryoidal, &c. 

Colour that of fteel. Its furface qtiickly becomes tar« 
nifhed by expofurc to the air. Lullre metallic (when 
^refli), 3 to 2. Streak bluifli grey, metallic, and bright. 
Powder dull and black. Texture compa^. Hardnefs. 
7 to 8. Brittle. Sp. gr. y(^')\ to 5.7249t« -Givest ^''*«* 
an arfeoicp.1 frotU when ftruc^. Before the Wow- pipe ^-^* 
emits a white fmoke, diffiifes a gat lie fmell, burns with 
a blue' flame, ^r^dually cvaporaies, dcpoHting a white 
powder. i/^^'J 

It 15 always alloyed with fome iron^, and often con-j^^.^^ 
tains fdver, and fomttinKs gold. i^^, 

CrKUS II. SULPHURET^ OF AaSCKlC ^ ^U^^^V 

SPECIES I. Orpimcnt (p). pilur^* 

jUinp'*gincntum. Orpime&t. 

I'his ore, which is found \\\ Hungary, WaHachia, 
Georgia, and Tu^cy in . vfia, is either maflive or cry- 
flallizcJ. The cryftals d'c confufcd, and their figure 
cannot be ekHly deter.'Tiined ;. fome of them appear oc- 
tohcdron.4, and otliers minute four iidcd prifms. 

Its colour is yellow. Streak orange yellow. Luftre 
waxy, 2 'to .5. 'I'mnrparcncy from' o to '2^*' 1'exturc 
fallatcd. Hardneft 4 to 8". iip. gk.frora 3.048* to * Kxtk^^- 
3.52 r :]:. E-ffervefces with hot nitric acid. Barns with \ GSai* 

a 



(p) Ktrvt. II. 2^0. — Alhertidc Autlpigmcnlo.^Scopoh in Anno ^to Hift. NaturaVh p» 59>— ^^'y- H, 297. 



Order Xtir. MINER 

Ore- of t bltttflx white flame. Before the blowpipe ir.eltft, 
Arfenic^ fnaokcs, and evaporatesi leaving only a little earth and 
feme traces of iron. 
Compofedof So fiilohur, ' 

"20 ar/enic. 
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Realgar- 



* Kirof ii. 



SPECIES 2. Realgar*. 

This mineral i& found in Sicily, about Mount Vefu- 

ibi.^Ber^.v\\x%f in Hungary, Tranfylvania, and various parts of 

li»*97* Germany. It is cither mafTive or cryftallizcd. The 

primitive form of the cryflala is, according to Rome 

de Liile, a four-fidcd rhomhoidal prifm, terminated by 

\CrrfiM, foui.fided pyramids, the (ides of which are rhombs f. 

It commonly appears in 4, 6, R; 10, or 12 lidedprifms, 

terminated by four-fided fummtts j:. 

Colour red. Streak yellowifh red. Povrder fcarlet. 
Luftre 3 to 2. Tranfparcncy from 2 to 3; fometimes 
o. Hardnefs 5 to 6. Sp. gr. 3.3 384 j. It is an 
tltStnc per fcy and becomes negatively deftric by fric- 
tion II . Nitric acid deprives it of its colour. Before 
t^e blow pipe it melts eafily, burns with a blue fiamc 
and garlic fmeO, and foon evaporates. 
, Compofed of 20 fulphur, 

80 arfenic. 
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G. III. GbNDS III. OZYDS OF ARSENIC. 

Oiyds. SPECIES i« White oxyd of arfenic*. 

^ajfcni"/^ iNTn/iw caix of arftntc. 

• i// wl H Tills ore is found in various parts of Germany, Han* 

5?>5— &rj.fn**'y» &c« cither in powder, or mafiive, or cryllallized 

li ^H* in prifmatic needles. 

Colour white or grey, often with a tint of red, yel- 
low, green, or black. Luftre common, 1 to 2. Tranf- 
parcncy I too; when cryftallizcd, 2. Tc?iit»re earthy. 

\KiT^an. Hardnefs 6. Brittle. Sp. gr. 3.7t. Soluble in hot 
diluted nitric acid vnthout cifervefcencc. Soluble at 
d:/^ Fahrenheit in 80 times its weight of water. Be- 
fore the blow-pfpe fublimes, but does not infkme. Tin- 
ges borax yellow. 

Order XIIL COBALT ORES. 

Cobalt is employed to tinge glafs of a blue colour, 
and i§ ufcfal in pariHing. upon parcelain. 

Cobalt ores are found almoli exclufively in the ftra- 
tificd mountains, c»5cpt one fpecies, fuiphuret of co- 
balt, which afre6ts the primitive mountains. They are 
not very abundant ; and for that reafon cobalt is more 
valuable than many of the other metals which have' 
been already treated of. They arc commonly accom- 
panied by nickd, bifmuth, or iron-. They are moft 
abundant in Germany, Sweden, Norway, and Hun- 
gary; they have been found alfo in Britain apd France,. 
but not in any great quantity. 

Genus I. alloys' 6f cobalt. 
SPECIES I . Cobalt alloyed with arfenic f . 
Dull grey cobalt ore* 
This ore, which occurs 3i different parts of Germa- 
ny, is either amorphous or cryftaUized, The forms of 
its cryftaU are the cube ; fometimes the cube with its 
^kit wiglc^, or C<%ca» or both wanting ; and the o&ohc- 
*,iii. dmnjt* 
y ' ' ' 
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Its colour, when frefh bfXkkeh, is whitifti or blui(h Metallic • 
grey, fometimes with a (hade of i ed ; when expoied to ^'^*' 
the air it foon becomes tainifhed. Stresik bluifli grey '. 
and metallic. Luftre fcarccly metallic, o to i. Tex- 
ture compa6t Hatdoefs 10. Difficultly frangible. Sp. 
gr. when amorphous, 5.309 to 5.57 J §1 when cryftal-{ Kirtf.u, 
lized 7.7207 1 When ftruck it gives out an arfenical J^JS* 
fmcll. Before the blowpipe it gives out au aifcnical LjJ^/^ 
vapour, becomes magnetic, and mehs eafily, unlefs it Min, N» 
contains a great quantity of iron. Tinges borax dark nxii. j 0ft» 
blue, and a fmall metallic bead is obtained. 

A fpecimcn of this ore from Cornwall, examined by 
Mr Klaprotb, contained 20 cobalt, 

24 iron, 
33 arfenic, 

77 
with fome bifmuth and ftony matter*. *Kla^rtfb*r 

Another fpecimcn from Tunaberg, according to the ^'^^t 

analyfis of the f^me chemift, contained ^' '* 

55.5 arfenic, 

44.0 cobalt, 

^fulphur. ^3^.^.^^^ 

ii.307. 

lOOf 
GeKUS II. SULPHURBl* OF COBAtT, ' 

SPECIES I. White cobalt ore J. 
Sulphur et of cobalt^ arfenic ^ and iron, 
^ The defcriptions which different mineralogifts have J^J^^. **"'.. 
given of this ore are fo various, that it is impofSble not J^^'lirw, 
to fuppofc that diAin6t fubftancea have been confound- Jour. A 
ed together. , . • . Fbyf. toSou 

It occurs cither in mafles, or cryftallizcd in cube?,^^* 
dodecahedrons, o£tohedrons> and icofthedions. 

Colour tin white, fometimes tamifted reddi/h or yel- 
lowifh. Powder ftetl grey. Luftre partly metallic,- 
and from 2 to* 4 5 partly o or 1. Texture foliated. 
Hardnefs 8 to 9. Sp. gr. from 6.284 f to 6.4^09!:. [ ^*J"' 
Before \\\p blow-pipe generally gives out an arfenical- */^' » 
vapour, and doea not mek^ 

The analyfcs that have been given of this ore are ve- 
ry variotis. Sometimes, it has been found to ontain 
no arfenic nor iron, and fometimes to contain both. A 
fpecimen from Tunabc*^ in Sweden, which ought to 
belong to this fpecies/ was analyfed by TaflTaert, and 
found to condft of 49 arfenic, 

36.6 cobalt, 
5.6 iron, 
6.5 fulphur* 
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Klaproth found a fpccimen-of'thc fame ore to con 
tain ^^.^ arfenic, 

44.C cobalt, 
o. If fttlphur. 

roo.oj. 

GenVS III. OXYDS OF COBALT. 

SPECIES 1. Black cobalt ore or ochre ^. 
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This^ ore, which occurs in different parts of G^rma- bait ore o- 
ny, i»»either in the form of a powder, or induratedr rchrc. 

Colour black, often with a (hade of bine, grey, brown, § Kir^ui. ii 
or green. LuftW* o to i. Streak brighter. Hardnefs*'^' 
(of the indurated) from ^rto 84 Sp.gr. 3 to 4. So- 
luble in muriatic acid. Tinges borax blue. 

2 auci&s- 
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NickcL 
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's>£cis« i, Brairs cabak ore*. 
CaboriprcjifliorilirkkttberlMtNnu Streak brii^- 
Wf mdUioiu. GoBinusicatct a pik blue tinge in f «• 
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Brown co- »•■• 

J'jJ^JJ^II^ srECiKS 3. Yellow cobsit ore f. 

^76. Coloor yeltow. Dull and earthy. Hardnefs^. to f . 

«^5 Texture earthy. Streak bnghteri unftuous. GiTei a 
l^^^' w^ blue tinge. 

t-W* GeMUI IV, SAITS OP COBAir. 

^^ SPECIES I. Arfeniat of cobalt t* 

i^riBniuof This fpedcs, like moft other ores of cobalt, baa nci* 
cobak. ^l^ff ijeen accurately dclctibed nor analyfed. 
I Ja 278. 1^ ^ found In mztki of vartoas (bapes, and cryftsffli" 
zed in quadranguUr tables or acicular prifms. 

Colour red. liuftrefroiti 1 to 3, fometimeso. l^ranf- 
' patency o to 2. Hlrdnefs v to '7. Brittle. Before 
cIk bk>w< pipe becomes blackifh grey. Diffufes « w^ 
aiCenical fmcli. Tiagcs baras bhie. 

Order XIV. O RES OF NICKEL, 

Hitherto nickel has been found in toofmaD qmm- 
ttties to be applied to any* ufe % of conrfe there arei pro- 
perly fpeaking, no mines of nickel. It occurs crnly (as 
far as is yet known) in^he fccondary manntainiy and 
it commonly accompanies cobalt, {t has been found in 
^iffeicnt parts of Germany^ m Sweden, Siberia^ Spain, 
f tanpe, and Britain* 
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OaNui {• au^Himsrt or iiicrci«. 
arcciss i. Svlphuret of nickel with arfenic aad iron. 

This which is the'nwft oommon ore of nipkelt oc« 
ciira either asaflifc ^ diffcnuaatcd, but never cryftalli* 
zed. I 

CqIout ^fteq that of copper, fometim^ yellawifh 
w)iite or gvey. Receal fraduie often filver white. 
Luftre melallict a t^ 3. Texture compact. Hardne& 
8. Sp. gr. 66086 to 6.6481 1. Soluble in nittic and 
nitfo-RHiriaiu: acids. Solution green. Before the blow- 
pipe exhales an arfenical imokc^ and SKitt into a bead 
which darkens by eaporuzc to the air. 

It is cosipofed of various proportions of nickel, ar- 
(ouc, iroa» cobalt, (ilphuri often fontains bifmuth, and 
fometimes lilver and copper. 



GeMVS II. 0ZYD9 OF NICKEL. 

SPEcies I. Nickel ochre *. 



• ^T* This mineral occutv either in the form of a powder, 

^. ' or indurattd,*and then is either amorphous, or cryilalli- 

^ed in acicular form crvftals. The powder is generally 
found on the futface ot other nickd ores. 

Colour different (hades of green. J^uftre t to o. 
Texture earthy. Sp. gr. confiderable. Slowly diilQlves 
in acidfl * (blution green. Before the blow-pipe does 
^ aot melt ; but gives a yeUowiih or reddifli brown tinge 

to borax. 

I'bis ore often contains folphat of nickel, which is 

..fblubte in water. The frilution, when evaporated, gives 

oblong rbomboidal cryflals, from which alkalies preci* 

pitate a greyi(h green oxyd. This oxyd is foluble bj 



^ 



c hittc. 



The acid fidalHMi w fnen I 



Genus III. .salts op NicicaL. 
SPECIES I. AHinuat of nickel f. 
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This ore, which was lately difioovcrcd at Regendorff^:^'^*' 
by Mr Gmelin, is found in (hapeUa maflcs, wad is of-!'*j^j^ '^ 
ten mixed with pUtes of fulphat of barytes* ,$5. 

Colour pale grey, here and there mixed with pale 
ncen. Streak white. Luftre o. Texture coropad. 
Hardnef8 7. Diflictdtly frangible. Sp.gr. conuder« 
able. Adheres flightty to the. tongue, and gives an 
«artliy fmcU when breathed on. Soluble in hot nitric ^ 
and mnriattc acids : folntion green. 

Contains fomc cobalb and alumina. 

Ordxr XY. ORES OF MANGANESE (^). 

HiTHcaro manganefe, in its metallic ftate, has fiance* 
ly been put to any ufe ; but under the form of an oxyd • 
it has bicome of grc^at importance. The oxyd of man- 
ganefe has the property of rendering coburlefs a varie- 
ty of bodies which injure the traniparency of gUCi ; and 
it has been long u£td in glafs manufa^ries for this pur- 
pose under the name ofg/a/i/oaf. By means of the ume 
oxyd, oxy- muriatic acid is prepared, which has rendered 
mangande of great importance in bleaching. Not to 
mention the utility of manganefe to the cbcmift, the 
property which it has of facilitatiag the OKydition of 
other metals, and of reodering iron more fuUUe-^wiU 
probably make it, ia no very remote period, of very 
coofiderable importance io numerous aanu£sdborics. 

Ores of manganefe ooeur often in ftraea, both in the 
primitive and iecoodary mountains ; Scarcely crer, how* 
ever, we believe, ia thole asouotaias which are cooiider- 
cd as the moft aocteni of alL They are very oooMnoo, ' 
having been found abuodaotly in Germany, France, 
Spain, Britain, Sweden, Norway, Siberia, and other 
countries. 



Genus I. oxyos op manganese. 
Hitheno manganefe has only been found in the ftate 
of oxyd. LaPeroufe, indeed, fufpeded that he had 
found it in a metallic ftate : but probably there was 
fome miftake or other in his obfervations. 



CLUrf* 



i7r 



SPECIES I. Oxy4 of manpoeCe combined with barytcs.^^^J^ 
This fpecits, which exifta in great abundance in Ro*"^'^^ 
maneche near the river Soane in Fiance, it fbniid aaf-^ti^bi- 
iive, forming a ftratam in fome places more than I2r)i». 
feet thick. 

Colour greyith black or browntih Mack, of great in* 
tenfity. Luftre, external, o { internal, metallic, a. 
Soon tamifties by expofure to the air, and then becomea 
intensely black. Texture ffranubr. FnAure sneven; 
fometinids conchoidal. Often porotis. Hardnefs xi. 
Difficultly jBrangible. Sp. gr. from 3.950 to 4.10. Ab- 
forbs water. When taken out of watar after a minate'a 
immeifion, it has a ftroijg amUaceous fineO. Conduds 
cle6lricity nearly as well as if it were in a metallic ftate (. 
Infufible by the blow-pipe. Tinges foda red; the 
colour disappears before th< blue cone of flame, and is 
reproduced by the adipn of the yellow flame. 

Proai 



.*r" 



(O P^' Mtfcilan. SerokfUt VI. ^o^-^Margraff^ Mem* Ber/in^ '773> P* 3— •'-&« Perou/e^ 9W. dt ^tff. 
XVI. 1^6. and XV. 67. aad XXVIII. 68.-*^j^o Mm. Par. 1785, 23;. 



Order SV. M I N •£ R A L O a ¥• 

*ore« of From the analf fit 6f Vt^din* it appears tkil It k 
y MgMicfe , compofe^ of ^0.0 white oxyd of maogtiBefe, • 

33-7 oxygcn» 
14.7 barytesy 
1.2 fiKca,' 
.4 charcoaL 



Ha 



^ !)•««• 100.0* 

MiM. N* ' svciEft 1. Gfcy ore of maiifl^nefe *• 

sii. 4t' Tliu ore occurs both n^aiCve and £fleminated ; it is 

171 alfo fomctimea cryftalllzed 10 flender fouf-fidcd priftns 
Oreyorcofor nccdlee. 

^^^^^ Colour ufually duflcy ftecl grey ; fometimes whitifh 
U. lyi. ' ^y» ^^ rcddifh grey. Streak and powder black. Ex- 
ternal luftre 3 to 2 i internal metallic^ 2 to 1 . Testure 
ftriated or foliated. Hardneb 4 to 5. Brittle. Sp. 
^y^wfidm gr. from 4.073 f to 4.8165 J. Before the blow-pipe 
I Btijtm. darkens: tinges borax reddifh brown. 

A fpccimcn of oxyd of nnanganeft from the moun- 
tains of Vofges, which probably belonged to this fpecieB» 
and which was anal y fed by Vanquelin, was compofed 
€>f S2 oxyd of manganefei 

7 carbooat of limet 
6 filica, 
5 w ater, 

"Sometimes it contains a little bavytes and innu 

SPECIBS 3* Black or brown ore of roanganeie* 

This ore is foar.d fometimes in the ftate of powder^ 

Imwa ore and fometimes indurated in amorphous mafles of vari- 



Metallie 
Ores. 

Reanreof 
niangarefe* 

t JC'VtMM, 

ii. »97 — 

Mem. 7V- 
r/», iv. 30J« 
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OU8 figitrc«. Colour either black, fometimes with a 
^ J,, (hade of blue or brown ; or reddifh brown. Streak of 

H. loT-^' ^^^ harder forts metallic ; of the others, black. Luftre 
H^idgevmJ, o to 1 $ internal (when it is indurated), metallic. Tex- 
■W«. Tr^j/.turc oompaft. Hardnefs 5 to 7. Sp. gr. 3.7076 to 
^"""^ *^ 3-9^39 * ^^^ ^^ ^^ powdery fometimes onjy a. Be- 
fore the bbw-pipe it exhibits the lame phenomena as 
the laft. fpecies. 

A fpecimen of this ore, analyfed by Weftrum, con- 
tained 45 -oo maoffanefc, 

1 4.00 oxyd of iroUf 
I f .CO filica, 
7.25 alumina, 
3.00 lime, 

1.50 oxyd of copper, 
18,00 air and water. 

9875 

Genus II* salts of manoambsr. 

spEctis I. Carbooat of manganefef* 

fi^ifiie are of manganefe. 

This fpecies occurs in Sweden, Norway, and Tran« 

fyltania. It is either in the form of loofe fcales, or 

mailive, or cryftaBieed in needles. 

Ccjlonr white, or reddifh white. Texture either rm* 
dialed or fcaly. LuAre of the fcaly t. Tranfparency 
1 to a. HardnelsofthemaiETe 6 to 9. Sp. gr. 2.794. 
Effenrefces with mineral acids. Heated to redncfs^ 
blackens. Tinges borax Ttolct, 
Sorri.. Vou II. Part I. 



sraciBS f. Redone of ttanganeCef., j 

fiarhomat of mangamcft ana iron. 
This fpecies has been found in Piedmont and in the 
Pyrenees. It is fometimes in powder, fometunes maf • 
five, fometimes a7ftalllzed in rhomboidal prii'ms or 
needles. 

Colour pale rofy red, mixwd with white. Powder 
nearfy white. . Luftre o. Tranfparency li Hardnefs 
8. Sp. gr. 3.233. Effervefigg) with nitric and muria- 
tic acids. Wlien heated to rednefs becomes rcddifli 
brown. Tinges borax red. 

A fpecimert, analyfed by Ruprechtf dontkftied 

SS filica, 

5 y oxyd of manganefe, 
7 oxyd of ifon, 
1.5 alumina. 

99.S f 

Ordex XVI. ORES OP TITNOSTEN. 

As no eafy method has hitherto been difcotered of 
reducing tungften to a metallic flate, we need not be 
fnrpHfed that it has been applied to no ufe. Ores of 
turtgften are by no meant common. They have hither* 
to been found only in the primitive mountains. Their 
gangue is commonly quartz. They very often accom- 
pany tin ores. 

Genus I. ox yds of TUNdsraa. ^ i*X?dsb 

SPKCIES I. Wolfram (a). Woifim. 

Oxjfdt afi^l^gjien^ iron^ and manganefe-^TungBai of iron 

and manganefe, 

Thil fpecies is found in different parts of Gemuny, 
ifl Sweden, Britain, France,,and Spain ; and is almoft 
conftantly accompanied by ores of tin. ft occurs both 
maifive and cryftattized. I'he prinuti? e form of its cry- 
ftals, according to the obfenrations of Mr HaUy, is a 
re6Uingular pkrallelopipedf^ whofe length 1% 8.66, whofe \ Fig. 4». 
bi^eadih is 5, and thicknefs 4.33 *. It is not common, * Tmt. dt 
however, to find cryMs of this perfeft form ; in many ^f**** N^ 
cafes, the angles, andJbmetimes the edges, of the cry-^^ ^ 
ftal are wanting ( ; owing, as Mr Hauy Ims ihewn, to the | pig. ^.^ 
fuperpofition of phtes, whofe edges or angles decreafe 
according to a ceruin law f . * t >w. dt 

Colour brown or brownifh Mack. Streak reddifh A^'*jj^*^' 
brown. Powder ftains paper with (he (ame cobnr." * 
Luftre external, 2 ; internal, 2 to 3 ; nearly metafile. 



»?4 
^. II. Saks. 

CtfboDxt 
of niai^. 

nde. 

I 
ii.197 



Texture foliated. Eafily feparated into plates by per* 
cuflion. Hardnefs 6 to 8. Sp.gr. from 7.006* to* jt/rfiM.; 
7*333 1- Moderately eledric by conununication. ^ot^Uauy, 
magnetic. Infufible by the blow^pipe. Forms with 
bonut a greeniih globule, and with microcofmic fak a 
tranfparent globule of a deep red ^. ^ F^q^^mp 

The fpecimen of this ore examined by Meflrs d'ELjo^* ^ 
huyarta, was jcompofe d of 6^ oxyd of tungften, '^'*> ^ 

• 22 oxyd of mangitncfe, 
13 oxyd of iron. 



X*X. IX. 
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Another 
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(n) Kirw. IL it6.-^DeLttyartf Mem. Thoidoufe, II. 141.— -GWin, CrdPi Jour. Englifii tranf. III. 127< 
^j^and 2931— Z»a Pcroufe^ Jour. d$ MItn. N^^ IV. p« 2j» 



num. 



450 , MINER 

Ore^of Anothar'lpeciiiien from Paji le Mims to Fnocfi 
M >lybde- ^^^jfj^^ \y^ Vatiquelin and Hecht« cootaiDcd 

67.C0 oxyd of tangilen* 
18.00 black oxyd of iron, 
6.25 black oxyd of manganefc, 
1.50 filica, 
7.25 oxyd of the iron and manganefe. 



Jmr.Je 
Mim H* 
xis If. 

477 



1O0.O3 § 
GbJKVS II. lALTS or TONGSTfilf. 

SPECiis I. TttDgftatof lime (s). 



O. II adtf. "^^ ^^^* which i$ now exceedingly fcarce» has hi- 

Tongftacoftherto been found only in Sweden and Get many. It 

lime. is either maffive or cryftallized » and* according to Hauy, 

f Jtmr, di ^^^ primitive fonn of its cryftala is the o^hedron f . 

Mim.}i^ Colour ycllowilh white or grey. Luftre 3 to s. 

>ttul> ^i7* Tranfparency 2 to 3. Texture foliated. Hardneft 6 

to 9. Sp. gr, 5.8 to ^066$. Becomes yellow when 

digefted with nitric or muriatic acids. Infufible by the 

blow-pipe. With borax forms a colourleis gla(s> unkfs 

the borax exceed* and then it is brown. With micro- 

cofmtc fidt it forms a blue glafs» which lofes its colour 

t ^i^M^andby the yellow flame, but recovers it in the blue flame %• 

Strgmsm. It is compoCed of about 70 oxyd of tmigfteny 

30 lime. 



Brown 

tungiUc 



G.I. SuK 
phnret. 
Commoti 
fttlphurec. 






too 
with a little fiUca and iron $• 

SPECfCs 2. Brown tungflat. 
This ore is found in Comviral, and is either maffive 
or compofed of fmall cryftalliiic grains. 

Cobur grcy^ variegated with yellow and brown. 
Luftre 2i waxy. Hardneb 6 to 7. Sp. gr. 5.57. Its 
powder becomes yellow when digefted in aqua regis. 
According to Klaprothi it is compofed (^ 

88 oxyd of tungften, 
IT. 5 lime. 

99-5 

OnDBx XVII. ORES OF MOLYBDENUM. 

If ever molybdenum be found in abundance/ it will 
probably be ufeful in dyeing and painting. At pre* 
fent it is very (carce, having only been found in Swe- 
den, Germany* Camiola, and among the Alpes. Like 
tin and tucgiten, it affeds the primitive mountains. 

GbnUS I. 8Cl.rHVRBT OF MOLYBDKNVM. 

SFECi^BS I. Common fulphuret (t). 

111 is ore, which is the only fpecies of molybdenum 
ore at prefent known* is found commonly mafiive; fome- 
times, however, it is cryftallized in hexahedral taUes. 

Colonr light lead grey ; fometimes with a fliade of 
red. Streak bluifli grey, meullic. Powder bluifli. 
Luftre meuttie, 3 to a. Texture foliated. Lameliae 
lightly flexible. Hardncis 4. Sp. gr. 4.569* to 
4.7385 f • Feels greafy { ftains the lingers. Marks 



A L O G Y. ClafslV. 

bkifti black. A piece of refin tubbed with this mine, ^'itiik 
ral becomes pofitively e!e6^ric {. Infoluble in fulpbu- 9^^ 
ric and muriatic acids; but in a boiling heat colours »^'^^'"*^ 
them green. Effervefces with warm nitric acid, Ica- jw/i 
ving a grey oxyd undiflblved. Before the blow-pipe, on •^'•. N^ 
a filver fpoon, emits a white fmoke, virhich condenfes in-^ 7^ 
to a white powder, which becomes blue in the internal, 
and lofes its colour in the external, flame. Scarcely af- 
fe^icd by borax or mic!XKofmic fait. Effervefces with 
foda, and gives it a reddifh pearl colour. 
Compofed of about 60 mol)'bdenum, 

40 fulphur. 

100* ^Ki^nA. 

OaDBuXVin. ORES OF URANIUM. 

Uranium has hitherto been found only in Germany, 
and has not been applied to any ufe. 'ilie only two 
mines where it has occurred are in the primitive nioua« 

tains. 



i8o 

8al|»huftt 

ofuraiB&ai 



Genus I. oxyds of uranium. 

SPECiBs I. Sulpburet of uranium f. 

PechblenJe^ 

This ore, which has been found at Johanngcorgen-jj*^*^ 
ftadt in Saxony, and Joachimfthal in Bohemia, is either * "' 
malfive or ftimtified vrith other minerals. 

Colour black or browniih black ; fometimes with a 
fhadeof grey or blue. Screak darker. Powder opaque 
and black. Luftre femimetallic, from 3 to 1. Frac- 
ture concboidal. Hardnefs 7 to 8. Very brittle. Sp. 
gr. from 6.3785 J to 7.5, and even higher J. Imper-} M^a*, 
tedly foluble in fulphuric and muriatic acids ; perfe^y Jm. 4e 
in nitric acid and aqua regb. Solution wine yellow. '^'^: ^ 
Infufible with alkah'es in acrucibk: i^fufible by the ^"-Jv^^ 
blow-pipe /fr fe. With borax and foda forms a ^y Rdtrigt^yl 
opaque (lae ; with microcofmic falc, a green glafs. 197. 

Compofed of oxyd of uranium and fulphur, and mtx<- 
ed with iron and fllica, and fometimes lead. 

A fpecimen of this ore from Joachimfthal, analyfcd 
ktely by Klaproth, contained 

86.5 uranium, 
6.0 fulphuret of lead, 
5.0 (Uica, 
2 . 5 oxyd of iron, 



100.0* 



ti. 231. 

SPECIES 2. Yellow oxyd of uranium :(• fgt 

Uranitic ochre. YeUnvr 

ThiB ore is generally found on the furfacc of the lafto*r'*^'^ 
fpecies at Johanngcorgeoftadt, and is either maffive or j*j^^^^ 
in powder. u. 303. 

Colour yellow, red, or brown. Streak of the yellow 
forts yellow ; of the red, orange yellow. Luflre o. 
Slightly Itains ilie fingers. Feelu meagre. Texture 
earthy. Hardnefs 3 to 4. Sp. gr. 3.2438 |]. In^^-, » 
fible by the blow* pipe ; but in a ftrong heat becomes ^^^^ 
brownifh grey. Mim.ilS^r 

Compofed of oxyd of cranium and oxyd of iron. 

Cbnus 



(s) Kirw. II. 3i4.-»^£&if&V H^orh (French traoflation}, II. il.^BergmaMf ihid. p. ^^.-^Crell, Ctem. 
jifinalen. 1784. a Sand igf^ 

{r)Kirw. II. 3ai-~&A«/*V fForli (French tranflation), 1. t^G.-^Pelietier^ Jour, de Phjf. XXVII. 434.— 
Jlfcmam^ Hid. XXXILL 292.^^^^. iUd. 3S9.^K/a^oti and ATod^^, Jbm. dc Cbim. III. 120. 



Order XIX. 



MINER 



Omof 

G. II. Salts 

Czrbofiat 
cfuraninni 

ii. 304. 



GCKVS II. 6ALTS 07 UaAMlOM, 

SPECIES I. Carbonat of uranhim f . 

Thi» fubAanoe is alfo found at Johanogcomnftadtt 
and near Eibenftock and Rhcinbreidenbach }; It ig 
fometimeB amorphoiis> but more conomonly cryftalb'Ecd* 
Its cqrftab are fquare plates, odtohedrons, and £x ilded 
priims. 

' Colour green ; fometimes neaHy white ; (bmetiinesi 
thoi^ rarely* yellow. Streak grecniih white. Luftre 3 
to 2 ; intemaly 1 ; fometinses pearly ; fometimes near- 
ly metallic. Tranfparency 2 to ^. Texture foliated. 
Hardnefs 5 to 6. Brittle. Soluble in nitric acid with- 
out effervefcence. Infuiible by alkalies. 

Compofed of carbonat of uranium, with fome oxyd 
of copper. When its colour is yellow it contains no 
copper. 

Order XIX. ORES OF TITANIUM. 

TiTAMtUM has been known for fo (hort a time, and 
its properties are yet fo imperfe£lly afcertained, that 
many of its ufes nuift remain to be dtfcoTered. Its 
oxyd, as we learn from Mr Darcet, hat been employed 
< Jovr. de . in painting on porcelain *. Hitherto it has been found 
i^M. N^ only in the primitive mountains, the Crapacks f , the 
Alpes (u), and the Pyrenees %, It has been found ale 
fo in Brittany || and iii^Comwal. 

Genus L oxyds of titanium. 
SPECIES t. Red oxyd of Titanium. 
Redjhorl—Sagenile. 
This ore has been n>und in Hungary, the Pyrenees^ 
G.,l.6iy<l'*^^ Alpes, and in Brittany in France. It is generally 
Rcdoxjrd cryftallized. The primitive form of its cryflals, ac- 
ofiiafuum.^Q^^^^ to the obfervations of Mr Hauy, is a redangu- 
lar prilm, whofe bafe is a fquare > and the form of its 
molecules is a tnacgular pnfm, whoie bafe is a right 
angled ifofceles triangle, and the height is to any of the 
fidea of the bafe about the right angle as v^i2 to ^y/j, 
or nearly as 3 : 2 f . Sometimes the cryftaU of tita- 
nium are (ix-fided, and fometimes ^Dmc^clcd, prifms, 
xr. »8. andand ofteQ they are -implicated together %. 
mil. 615. Colour red or brownifh red. Powder brick or orange 
* * red. Lufbne 3. Tranfparency commonly o ; fometimes 

1 . Texture foliated. Hardnefs 9. Brittle. Sp. gr. 
•KlcfrHh. from 4ti 8 * to 4.2469 f . Not affeded by the mineral 
\ yauquelin acids. When fufed with carbonat of potafs, and dilu- 
aod li9dL i^ ^itli water, a white powder precipitates, heavier 
than the titanium employed. Before the blow-pipe it 
does irot melt, but becomes opaque and browiL With 
microcofmic fait it forms a glotuile of glafs, which ap- 
pears black ; but its fragments are violet. With borax 
it forms a deep yellow glafs, with a tint of brown. 
With foda it divides and mixes, but does not form 'a 
tranfparent glab. 

When pare, it is compofed entirely of oxyd of tita* 
iiiiun« 

spccrxs a. Meaachsnite (x). 
Oxyd oftkunium ccnMned with iron* 
This fubftance has been found abundantly in the val* 
ley ef Menachan in Comwal ; and heaoe was called mc- 



sil. 51. 
t Jour, it 
Mln. N<» 
ixzii. 614. 
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nacbanite by Mr Gregor, the difooverer of it. It is in MetaUic 
fmall grains, like gunpowder, of no determinate (hape, ^^^^__\ 
and mixed with a fine grey fand. Colour black. Eafily • 
pulverixed. Powder attraded by the magnet. Sp. gr. 
4.427. Does not detonate with nitre. With two parts 
of fixed alkali it melts into )an olive coloured noafs, from 
which nitric acid precipitates a white powder. The mi- 
neral acids only extra^ from it a little iron. Diluted 
fulphuric acid, mixed with the powder, in fuch a pro- 
pordon that the mafs is not too liquid, and then eva- 
porated to drynefs, produces a blue coloured mafs. Be- 
fore the blow pipe does -not decrepitate nor melt. It 
tinges microcofmic fait green ; but the colour becomes 
brown on cooling : yet microcofmic fait does not dif- 
folve it. Soluble in borax, and alters its colour in the 
fame manner. 

According to the'analyfis of Mr Gregor, it is com* 
pofed of 46 oxyd of iron, 

45 oxyd of titanium. 

91 with fome filica and manganefcf .fWCr^yer, 
According to Mr Klaproth's analyfis, it is compofed ?«'''''• ^^ . 
of 5 1 .00 oxyd of iron, ^''yf- "*"^* 

45.25 oxyd of UUnium, ^*' '^** ' 

3.50 fiiica, ^ i 

.25 oxyd of manganefe. 

lOO.CO X ' ' X^^dgu ' 

A mineral, nearly of the fame nature with the one"' ^^^'U . 
juft defcribed, has. been found in Bavaria. Its fpecific 
gravity, however, is only 3.7, According to the ana- 
lyfis of Vauqudin and Heche, It is compofed of . - «, 
49 oxyd of titanium, 
35 »ron, 

2 manganefe, 
14 oxygen combined with the iron and manganefe. 



100) 









«84 

B4«oad)a* 

tne. 



SPECIES 3. Calcarco filiceous ore of titanium. **• 57- ^,- 
Oxyd oftUamum comhined w'uh rime andJUlca-^ Titanitt f . *85 

This ore has hitherto been found only near PafTau. Si?'"'***" 
It was difcovered by-Proftffor Hunger. It is fomc-I^S^u^it 
times maffive, but more commonly cryftallized in four- 1 J^'rmm, 
fided prifms, not longer than one fourth of an inch. ii* 33 <• 
^ Colour reddifli, yellowifh, or Uackifh brown ; fome- 
times whitiih grey. Powder whitiih grey. Luftre 
waxy or nearly metallic, 2 to 3. Tranfparency from o 
to 2. TcxtttKC foliated. Hardncis 9 or more. Brittle. 
Sp. gr. 3.510. Muriatic acid, by repeated digeftion, ' 
dHIblvet one-third of it. Ammonia precipitates from 
this folution a daauny ycilowiih fubftance. Infufible 
by the blow-pipe, and alio in a day crucible \ but m 
charcoal is converted into a black opaque porous flag. 

According to the analyfis of Klaproth, it Is ccmpo- 
fed of 33 oxyd of titanium, 

35 filica, . : .' 

33 lin^f- 
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(u) DohmM^ Jour, de Min. W XLII. 431. 9hd'Saufure, Voyages y N" 189A. 

(x) if/rtcr. II.«326.-.-(Sriyw, J^r, de Phyf. XXXIX. 72. and i ^L^Schmeifer, CrtWs Annans (Englifh 
traklati«n), IIL 252. 
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MINERALOGY. 

OroikXX. ores of TELLURIUNL OkmkXXI. ORES OF CMAO&IUM. 



ClaillV. 



HiTNKftTo tellurium has only been found m Trao- CiiROMiyM has httKcrto been found m too (inaB qnan- 

fylvania. It occurs in thiee difTerent miaes | that of titles for iu extenfive appficadoa to the artn. When* 

Fatzbay, Offenbanya^ and Nagyag, which are confider- ever it becomes ptentifut its prppcttieaspill render it of 

ed as gold raines» becgufe they contain lefs or nuNre of great importance both to the dyer and painter. Na- 
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O I. Alloys. 
White gold 
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that mctaL Its gangue is coromonly quarts. 

Genus I. alloys of telluriom. 
SPICES 1. While gold ore oFFatzbay. 
j/Hoy oftelarium andiron^ nv'tth fame gtkiJ. 
This Ijpecies is generally maflive. Its colour is- be- 
tween tin white and lead grey, Luftre confiderable, me- 
tallic. Texture granular *. 

According to Klaproth's analyfiSi it is compofcd of 

72.0 iron, 
25.5 tcUunuaii 
J-5 gold. 

ICO.O f 

srsciis 2. Graphic golden ore of Ofitnbanya» 
Tellurium alloyed with gold andjilver. 
This ore is compofed of flat priimatic cryflals ; the 
arrangement of which has Ibme refemhlance to Turkifh 
letters. Hence the name of the ore. 

Cohmr Un white^ with a tinge of bra& yellow :(. 
Luftre nBCtalliCk 3. Hardnefe 4 to 5. Brittle. Sp. 



ture has uled it to eolonr fome of her nioft bcauti(iil mi- 
neral productions: And can art copy after a better mo* 
del ^ Hitherto it haa baea found only in two pbees, 
near Ekaterinbourg in Siberia, and in the department 
of the Var in. France. In the firft of tkefe places, and 
probaUy aMb in the feoond, its gangue n qaartx. 

Genus L salts of chromum. '_ ^^ 

SiftBCics !• Chroinat of ka4* , C. t sifa^ 

Red lead one of Slherla^ tlnoaii t( 

This finguhr mbend, which has now become fearce'i^'^ 
is found in the gold asincR of Bercfof near Ekatertm- 
bourg in Siberia* cryilallized in four-fided pnTms» fome- 
times terminated by ibnrfided pynunids* fooKtimes not. 

Cokmr red, with a ftade of yellow. Streak mid 
powder a beautiful orange ydlow. Laftic from 2 to 
5^ TranffMreacy a to 3. Strutere foliated. Tcx^ 
tmrecompaCI. Fradure uneven* Hardncia 5 to 4. 
Sp. gr. 6.0269 1 to j.75 X. Does not eilcrveibe with \ Brifi^ 
atidsw Befiore the blow- pipe decrepitates ; £ime lead \a\ 
Kduced, and the mineral is conscrted to a black flag, 
which tinges borax green- 



uunrc racwuc, 3. ««rui,c« 4 .« y ur,.«.. ^. According to the analysis of VauqucKn. it iscompo- 

gr. 5.713- Before the blow- pipe decrepitates, and melts ^^^ ^ 65. i . oxy d of iJ, ^ 

hke lead. Bums with a lively brown flame and dila- al Jg chronuc acid 

greeable 6nelU and at laft vanifhes in a white fmoke^ ^^ 



1 1>« Bwrrn, leaving only a whitifh earth ||. 

JUrwM'0 According to Klaproth's analyfisi, it is compofied of 

60 telluriom^ 

30 gold». 

10 fiWer^ 



aoi. 
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SFtcias a. Chromat o£ iroBk 
This mioeial, which has been Imiml only near Gaf"^'*' ^^ 
An in the departasent of Var in France, ia in irregniar «90 
maOes. Cfwwitrf 

Colour bsowut not unlike thai <^ brown blende. ''^"^ 



The yellow gold ore of Nagyag^ wouM belong to this Luilre metallic. Uardnefs moderate. Sp. gr. 4.0526. 
fpecies were it not that it contains lead. Its compofi- Meks with diftcolty before tbe Wow pipe; to bora» it 
JoHi accocdine to Klaproth's analyfis, is as Mows : communicates a dirty green. In&ilubk in nitric acidU 



ceding to Klaproth's analyfisi 
45.0 tellurium, 
27.0 gpW, 
19.5 lead, 
8.5 filven 

m jkii» £00.0 and aa atom of fuTphur * 

Gray folk- sfecies 3. Grey foliated gold ore of Nagyag. 
ted gold ore This ore is found in plates, of diffirrent degrees o£ 
of Nagyag. thicknefs, adhering to one another, bat eafily feparable : 

thefe are ibmetimes hexahedral, and often accumulated 

fi[> as to leave cells between them. 

Colour deep lead grey^ paffing to inm black, ^[M>tud. 

Luftre metallic, moderate. Texture foliated ; leaves 
t»^nrf4, flightlyatxiblef. Hardneft6. Sp.gr. 8.919. ^taida 
JU». dt the fingers. Soluble in acids with eServefcence j:. 
CMm. zxv!» Aoooidiog to Kli^roth, it is compoiied of 

jl^t!?:' 3S.O teUurium^ 



Melted with potafiH and diflolved in water, the iokliioa 
aflbmes a beautifal orange yellow colour. 
It is compofied of 63 jS chiemic acidt. 

36.0 oxyd of iron.. 

99.6 1 
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^•S fold, 

7.5 tulphur, 

1.0 filver and copper 

I0043 ji, 



The progrefs which, the art of analyfi^g minerals ^L^ 
has made wiUiin thefe laft twenty yeara is truly ate- ^^^^ak 
niihing. To feparau five or fix liibfbneea intimaiely 
combined together^ to cxhibil each ol tkem feparacelf, 
to afcertain the precife quantity of each, and cvaa W 
detect the prefeaee and tlae wei|pt i»f fvbftances which 
do not apptoack rsath paK of the oon^KMind, would* 
it no yfory rsmnte fcikMl, have keen coafidcred aa a 
kopdcfj, if not an m^mSble, tMS£i y«t ibia caaaow 
be done vrith the moft rigid accuracy. 

The firft perfon who undertook the amdyfb of aai* Berai by 
nerals was Margraff of Berlin. His attempta were in- Mjr^tti 
dtad rode ; but th<ir importance was foon perceived hj 
«lbtr cbaiaiftsf jvnrticutarlY by BogjoMUi and Scbcele* 

who£b 



tta^lVi MINERALOGY, ,»5^ 

An^(b of wHoTe hMbj tod iid<Irefi brought the iit of anal^fing it comes over, muft be ftt afScJe | it coatmrn the mtric Aiial> & ol 

Minfiii^. (minerals t« a confideraUe degree of perfe6kion* acid. The other impurittet reoaatn hehind ia tlie.cu- Mincf»b. 

' But their anethoda, though they had tery confidcr- curbitc. ^Sulphuric acid» when pure* diflblfes indigo » ' -* 

able noeritt and* confidering che ftate of the ictence* are without aluring its cokmr, doea not attack merairy 

wonderful proofs of the genius of the inTentors* were while cold» and caufes no precipicaie in pure alkahne (o« 

193 often tedious and uncertain} and could not in all cafes lutions. 
Improved be applied with confidence. 'i*hefe defeats were per- 5. Nitric acid often eontvoa both fulphuric and mu* 

by Kla. reived by Mr Klaproth of Berlin, who applied himfelf riadc acids. It is eafily purified by throwing into it 

^ to the analyiis of minerals with a pet fevering induft.ry about three parts of litharge in fine powder lor every 

which nothing could htigoe^ mod an ingenuity and ac- top parts of the acid, attowing the mixture to remain 

curacy which nothing could perplex. He corre£led for 24 hours, ihaking it occafionally, and then didilling, 

what was wrong, and fupptted what was wanting, in it. U^he fulphuric and muriatic acids combine with the 

the analjtical method $ invented new proecfies, difico- lead, and remain behind in the retort. Pure nitric acid 

vcred new inflruments ; and it is to hit laboura, more oecafiona no precipitate in the ibhitions of barytes and^ 

^^ than to thofe of any other chemM, that the degree of filver. 
Afid other perfe^ion, to which the analyfis of minerals has attain- 6. The muri-itic acid of commerce ufually Contains 

9tani&», tdfh to be alcribed. Many improvements, however, ^ fulphuric acid, oxy muriatic acid, and oxyd of iron. It 

were introdOced by other chemtfts, cipeciafly by Mr may be purified by diftiHation with a little muriat of 

Vauquelin, whofe analyfes in point of accuracy and iis* fnda ; taking care to £Et afide the firft portion wliich 

genutty rival thofe of IQaproth himfcif. comes over. When pore it caufes no piecipitaie in the 

We (hall, in this chapter, give a fhott defcription of folutioa of barytes, nor o£ pure alkalies^ and docs not 

the noil perfc^^ method of analyUng minerals, as lar attack mercury while cobi 

«t we are ac<(uainted with it. We fhall divide the chap- 7. Hydrofulphurct of potaft is made fay iaturattng a 

ter into four fe6Hon9. In the firft, we fhatl give an ao- Dilution of pure potaCs with fnlphurated hydrogen gas; 

coiint of theinftrumentsuied in analyfes; in tbefecond, and water may he idtuntted vrtth fnlphurated hydrogen 

we (hall treat of the method of analyiing ftones; in the gas in the fiime manncf. See C»r£MiSTJiY> a^ 837*. 

third, of analyfing comboftihks $ and in the fourth, of ^^* 

the anatyfea of ores. 8. The method of preparing pruffic alkali, oxalic ^ / * 

" o ' T nr.s^'^A^ s rjt tr acid, and the Other fubftances miied in anaWfes,- has been 1 * ,. 

^^ S.CT.L 0/tic/«Jhrum.ntso/J^ji/-». jrfr«dy*«kfcribed in the article Chem.swy;*.///. k 

Ifethod af T. Tmb chemicst agents, .by means of which the an* is unneceffary therefore to repeat it bore* 9^6 

•suiniiifr idyfis 6f miaerals is accompKfiicd, ought to he prepared II. Before a mineral itfubmitted to analy(is> it ought How to re^ 

'^^^^^ *' with the greateft care, becaufe upon then: purity the to be reduced to an^ tmoalpafalc powder. This is by no ^^u^^*^.^ 

^^^"^ exaaoela of the opcraciea entiwly depends. Hiefe a- meana an cafy taik when the ftone U extrendy hard. T^^l^"". 

gents arc the thrct alkaliea, both pore and combined It ought to be raifed to a bright red or white heat in 

vrith carbonic acid ; the fulphuric, nitric, and muriatic a crucible, and then ' inftantly 'throwft into cold water, 

acids I hydrofnlphuret of potaft and fulphunted hydros This £udden trantitsoa makes it crack and break into 

gen gas diffi^ved ia watery pruflk alkali, and a kw ncu^ pieces. If theie pieces are not fnaall enoogbt the ope« 

tnd ialta. ntion nay be repeated on each till they are reduced 

1. Potafs and fbda asay be obtaiaed pca«, cithcf by to the proper £ac. Thcfe fragaieata are then to be 
noeana of alcohol, or by the method deicrftwd in th« beaten to fnaU pieces ia a poliAwd fled monar 1 the 
article Chemis>trt, n' 372^ Sitfff* Thefe alkalica ara aa«ity of which ihottU ba cylindrical, and the fteel peftle 
known to be pure when their felutioa hi pure water oeca» ftould fit it ezadly,' in order to proven t any of the ^ne 
fions no precipitate in Hme and barytic vrater f when the from eCcaping during, the a£^ o£ pounding. As fooa aa 
precipitate which it prodocca in a iblatioir of filver is ^ ik>ne is reduced to pretty fkxnli pieces, it ought to 
completely diffolved by nitric acid; aadv laMy, when be put into a mortar of rock cryftal or fiiati and redu< 
fiiturated with carbonic acid it depoita no fih'ca* aed to a coarfe powder. This mortar (hauki be about 

2. Ammonia ia procured by diftilKng one part of am* &ur inches in diameter^ and rather more than an inch 
fiat of ammonia with two parts of ^piicklime, andreeei* m depth. The peftle fhould be £i>rmed of the fame 
ving the gaa la a difli containing a quantity ofpure w»- ftane with the mortar, and care fliould be taken to know 
ter, equal in weight to the munat employed. Itapo- exa&iy the ingredients of which* this mortar is comp^- 
lity is known by the fitaw tefta viduoh afeertai& the pu* 'fed* Klaproth's mortar ia^of /Knt* Wc have given Ita 
fity of fixed alkalies. analyfis in iv^ 32. of this article. 

- 3. The earbonats of potafr and feda may he fbnacd When the- ftone has been reduced to a coarfe pouu 

by difUvittg the potafr and foda of oommcrce m pora der, a certain quantity, whofe weight is known exadly, 

water, iarorating the folution with catbooic acid, and 100 grains far inftaace, onght to be taken and reduced 

eryftaffizinr them repeatedly* When pure^ thefe cry* to as fine a powder as poOMe. This ia heft done by 

Sals efBorace in the air; and the precipitate which they poondtng fmall quantities of It at once, not exceeding 

•ccafion in iblnlkHis of barytea- and of filver ia com- 10 grains. -The povrder is aa fide aa pofBbk when it 

piletely folubk ia nitric acid. Carbonat of anunonia is feels foft, adheres together, and as it were forms a cake 

obtamed by diftiUing together one iiart of muriat of am- under the pefile. It ought then to be weighed cxaA- 

donia and two parta q£ carbonat ot lime. If. It wiU ahnoft always be found heavier after being. 

4. The fulphuric add of commerce often contains pounded than it «am before ) owing to a certain quan* 

aStric aoid, potafe, lead, te. Itosay be purified by ds- tity of the fubftance of the mortar which has been rub* 

iiBatk>a ia « laar cueosbita. The firft Bnttooy whca M off duriag, the grindoig iuidim«cd with the pow» 

dcr« 
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Aru^Cn of <Jcf. Thia a ddttiootl weight mttfi be carcfiilly noted ; 
Mne'^alt. ^^ ^,^ ^ amlyfit, a portion of the ingrtditnts of tlie 
OKNtar, conrefponding to it, raiift be ful^rt^ked. 

in. It is neceffary to ha^ a crucible of puT« iiUcr^ 
or, what is far prcferaMe, of ptatinum, capaUe of hold- 
ing rather more than ftven cubic inches of water, and 
provided with a cover of the fame metal. There fhould 
alfo be read}r a fpatula of the fame inetal about four 
inches long. 

The dimes in which the folutions, evaporations, -Stc. 
are performed, ought to be of gfafs or porcelain. Thofe 
of porcelain are cheaper, becanfe they arc not fo apt to 
break. Tbofe which Mr Vauquelin ufcs are of porce- 
lain ; they are fediona ^f fpheres, and are glased both 
within and without, except that part of the bottom 
which is immediately expofed to^lie fire. 



a9S 



SfCT. IL jinal^s o/Stotus (y). 

Ingredients Ths only fubftancea which enter into the compofi" 
4if fteoes. tton of the fimple ftonea, aa far at leaft aa analyfis has 
difcovered, are the fix earths, filtca, aluminat^ittconia, 
glucina, lime, and magnefia | and the oxyda of ifon» 
mangancfct nickel, chromum, 8nd4:opper.(z). Seldom 
niore than four or five of thefeiubfiances are found com- 
bined together in the famc.4loae: wc (hall fiippol«» 
however, in order to prevent unBcccflafy repetitionsi 
that they are all contained in thtvmineral which we arc 

lea g««"g ^ analyfc. 
Methud of L«^ I oo or aocrgraiaa <Rf the ftone^tybe aaalyfed, pre« 
<iecompo- vioufly roducedfeo a 6ae powder,- be mixed with throe 
fiogikocKs. times its weight of pore potals and a. little water, and 



Chap. IV. 

which kept it in fohitioo. Then ao efiervefjcenec takes AnWiUti 
place, owwg to the decompofition of (bmc carbonat of ^uenii. 
potaia formed during the fuiion. At the lame time ^ ^ "^ 
the 4aky precipitate ia rediifolved ; as is alfo that part 
of the matter which, not having been diflblved in the 
water, had remaiiMd at the bottom of the di^ ia the 
furm of a powder. This powder, if it confifts only of 
iilica and alumina, diflblvea without e&rveCcence j but 
if ft contains lime, an effecvefceuce takes place. 

If this folutionin muriatic acid he colourlcls, we may 
conclude that it contains no ^mctalHc oxyd» or only a 
very fmaU portion $ if its cobur be purpliih red, it coo- 
tains marganefe ; orange red indicates the prefence of 
iron ; and golden yellow the prefeoce of chromum. 

This folution is to be poured into a capfuk of porce- 
lain, covered with paper, and evaporated to drynefs ia 
a (and bath. Wkeo the evapovadon is drawing .towards 
ita completioB, the liquor affiunea t)ie form of jdiy. It 
Auft then be ftirred conftaatly with a gla(a or. porcelain 
rod, in order to facilitaitethe difengagemeot 0f the acid 
and water, and to prevent one part of the matter lirom 
b^ng too much, and aao^r not fufieieBtly dried* 
Withovt this precaution, the £lica aad alaonioa would 
not be completely feparaced from each other. 

When the matter ia reduced almoft to a dry powdei^ ^^^ ^ 
a large quantity of pure water ia to be ..poured on it4riiiaufe. 
and, after expofure to a flight heat, the whole ia to bf(F>nt0d, 
poured on a filter. The powder which remains upon 
the filter is to be wafhed repeatedly, till the water with 
which it has been vrafhed ceafes So precipitate filver 
from its folotioua. This powder is the wbde ]of nhe 



expolied in the filter Ass-pladnum crucible to a ftrong Jiiica which the ftone tiiat wc arc aoalyfing cootained. 



heat. The heat (houid at^firft be applied flowly, and 
the matter Ihould be^conftantly ftirred, to prevent the 
potafs fiiom fweUing and throwing any part out of the 
crucible. - Wheiv the whole water is evaporated, the 
mixture ihould -be kept for iialf an hoar or three quar- 
ters in a'Avongred^beat. 

If the matter tn .tlie cmdble melts comptetely, and 
appears as^liquid aa water, we may be certain that the 
ftone which- we are^aaalyfing confifta chiefly of filica; 
if it remainat)paqoe,^md of thecoofiftence of pafte, the 
other eartha are moft abundant ; if it remaina in the 



form of a powder, alumina ia the ptevtfent earth. If nominate A» 

• • -1 'tit ^ J I t 'it^ -J »"i^L 



It muft firft be dried between folda of Uotting paper, 
then heated red hot in a platinum or iUver crucible, and 
weighed while it ia yet warm. It ought to be a fine 
powder, of a white colour, not adhering to the fingers, 
and entirely folublc in adds. If it be coloured, it is 
contaminated witk fome tnetdUc oxyd ; and (hews, that 
the evaporation to drynefs has been performed at too 
high a tempecatmre* To feparate this oxyd, tJBut filica 
muft be boiled with an aicid, and then wafiied and dried 
aa before. The acid folution muft.be added to tl^ water 
which pafiEed through the filter, and which we ihall d> 



the matter in the crucible be of a dark or browntih red 
colour^ it contains oxyd of iron ; if it ia grafs green, 
mangaaele ia prefent ; if it ia yellowiQi green, it con. 
tains chromum. 

When the crucible has been taken from the fire and 



The watery folution A is to be evaporated till ita 
l|uantity doe^ 4Mit exceed 50 cubic inchea, or nearly aa 
Englifh. pint. A* folution of carbonat of potafs is then 
to be poured into it tiM no- more -matter precipitates. 
It ought to be boiled a few. momeats .-to enable all the 



wiped on the outfide, it ia to be placed in a capfule of precipitate to fUl to the bottom* When the whole of 
]>orcelain, and filled with water. Thia water is to be the precipitate has collededat the bottom, the fuper- 



renewed from time to time till all the matter is. detach- 
ed from the crucible. The water diflblvcs a part of the 
combination of the alkali with the filica and alumina 
of the ftone, and if a fufficient quanbty were ufcd, it 
would diffolve the whold of chat combination. 

Muriatic acid ia now to be poured in till the whole 
of the milter is diflblved. At firft a flaky precipitate 
appear?; becaufie thiC acid combines with the alkali 



naunt liquid ia to be depainte4.o£Fs aad water being 
fubflitutcd in its place, the precipitate and water are to 
be thrown upon a filter. When tlic watfr^haa run oflf, 
the filter with the precipitate, upon it is to be pkuxd 
between folds of blotting paper. When the precipi* 
tate has acquired fome coulHteoc^ it is to be carefullj 
colle^ed by an ivory kliifc, mixed with a folution of 
pure potafs, and U^iled in a porcelain a^jifule; If any 

< • alBmina 



( r) Part of this f<6^t(m is to be eonfidered as an abftradl of a treatife of Vauqueiiai on the analyfia of ftone% 
puWifted in the /9nntiks rii ChimUf Vol. XXK. p. 66, ^ 

(7.) Baryteaha<( alfo been difcovered in one fingke'ftoac, ^^bt Jtaarfrue s but ita |tfefenee in flonea k fb ul|» 
eommon, ihtt it can fcardely be boked fcpr. The atAod c^ deae^ng^ it AaU b« noticed a&arwatda. ... -^ 
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^rAlyfii of ilumtna or glacina be prcfenf, they will be diflblved in the weight of the matter fubnutted to ftnalffis* If the AaalyQt of. 
the potafii ; while the other fubftances remain nntoach- two are equal, or if thej differ only by .o j or ,04 parts* ^'^^^ ''^ 
cd in the form of a powder, which we (hall call &• we may conclude that the analyfis hag been properly ^ ' 

Into the folutfon of potafs as much acid mult be performed : but if the loia of weight be confiderable« ^ 
poured as wiU not only faturate the potafs, but alCo com- ibmething or other has beeu loft. The adalyfis muft 

therefore be repeated with all poffible care. If there is 
ftili the fame lofa of weight, wc may conclude that the 
ftone contains fome fubftance, which has either efapo- 
rated by the heat, or isfoluble in water. ^0^ 

A freih portion of the ftone muft therefore be bro- Method of 
ken into fmall pieces, and expofed in a porcelain cru-detedinK 



Ml. crali. 
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pletely rediffolve any precipitate which may have at firft 
appeared. Carbonat of ammonia h now to be added 
in fuch quantity that the liquid ftiall tafte of it. By 
this addition the whole of the alumina will be precipl- 
tated in white fleaks, and the glucina will remain dif- 
folved, provided the quantity of carbonat of ammonia 
ufed be not too fmall. The liquid u now to be filter- 
ed, and the alumina which will remain on the filter is to 
be waQ:ed, dried, heated red hot* and then weighed 
To fee if it be really alumina, diifolve it in fulphuric 



cible to a ftronsr heat. If it contains water, or any T?^***^**** 



ftance, they will come over into the re* 
cciver ; and their nature and weight may be afcertaioed* 
If nothing comes over into the receiver, or if what 



les. 



acid, and add a fufficient quantity of fulphat or acetite cones over iz not equal to the weight wanting, we may 



3«« 
Glniina, 



Liime, 



of potafs ; if it be alumina, the whole of it will be con 
verted into cryftals of alum. 

Let the liquid which has palTed through the filter be 
boiled for fome time, and the glucina, if it contains any, 
will be precipitated in a light powder, which may be 
dried and weighed. When pure, it is a fine, foft, very 
light, taftelefs powder, which does not concrete when 
heated, at alumina does. 



conclude that the ftone contains fome ingredient which 
is folttbk in water* 

To dtfcover whether it contains /o/^, let the ilone, M^oi ol 
reduced to an impalpable powder, be boiled five or fa afcertaiiw ^ 
times in fucccffion, with very ftrong fulphuric acid, ap>^°S ^a^ " 
plying a pretty ftrong heat towards the end of the opc-comJ^^ 
ration, in order to expd the excefe of acid ; but taking potale 
care that it be not ftrong enough to deoompofe the falts 



The refiduum B may contain lime, magnefia, and one which have lieen formed, 
or more metallic oxyds I^ct it be diftblved in weak Water is ttow to l>e poured on, and the refiduum,. 

fulphuric acid, and the folution evaporated to drynefs- which does not difTolve, is to be v^afhed with water till* 

Pour a fmall quantity of water on it The water will it becomes taftelefs. The watery folution is to be &- 

diffolve the fulphat of magnefia, and the metallic ful* tered, and cvapoi«ted to drynefs, in order to drive off 

phats ; but the fulphat of lime will rcmzin undifTolved. any exccfs of acid which luay cie prefent. The falts are 



to be again diffolved in water ; and the folution, aftei^ 
being boiled for a few moments, id to be filtered and 
evaporated to a confiftence proper for cryilallizing.. If 
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Let it be heated red hot iu a crucible, and weiglied. 
The lime amounts to 0.41 of the weiglit. 

Let the folulion containing the remaining fulpbats 
be diluted with a large quantity of water, let a fmall ihe ftone coatains a fufficient quantity of alumina, and 
excefs of acid be added, and then let a faturated car- i^ potais be prelent, cryftab of alum will be formed | 
bonat of potafs be poured in. The oxyds of chromum, and the quantity of potafs may be difeovered by weigh- 
iron, and nickel, will be precipitated, and the magnefia ing them, it being nearly V^th of their weight. If the 
and oxyd of manganefe will remain difToIved. The pre- ftone does* not contain alumina, or not in fufficient quan- 
cipitate we (hall call C. tity, a folution of pure alumina in* fulphuric acid muft 

Into the folution let a folution of hydrofulphuret of be added. Sometimes the alum, even when potafa is 
potafs be poured, and the manganefe will be preeipita- prefent, docs not appear for feveral days, or even weeks; 
ted in the ftate of a hydrofulphuret. I^et is be calci- and fometimes, when a great quantity of alumiir. is pre* 
ned in contafb with air, and weighed* The mignefia lent, if the folution has been too much concentrated by 
V-<^i^} m^y ^l^^ii 1^^ precipitated by puie poiaffr, waAied, ex- evaporation, the fulphat o£ alumina prevents the alum 
pofed to a red heet, and then weighed. from cryftallizing at all. Care, therefore, mui^ be ta^ 

I^et the refiduum C be boiled repeatedly with nitric ken to prevent this laft fource of error. The alum oh- 
acid, then mixed with pure potafs ; and after being taincd may be diffolved in water, and barytic water 
heated, let the liquid be decanted off. Let the preci- . • . •- . . . - 

pitate, which conlifis of the oxyds of iron and nickel, 
be wafhed with pure water ; and let this water be added 
to the folution of the nitric acid and potafa. That fo- 
lution contains the chromum converted into an acid. 
Add to this fo'utioi an excefs of muriatic acid, afnl cva- 
poraU till the liqui 1 alTumes a green colour ; thtn add 
a pure alkali : 'I'he chromum precipitates in the Itate 
of an oxyd, and may be dried, and weighed. 

Let the precipitate, confifting of the oxyds of iron 
and nickef, be diffolved in muriatic acid ; add an excefs fulphuric acid, already defcribed, by means of ammo« 
of ammonia : the oxyd of iron precipitates. Let it be nia. The liquid which remans is tso be evaporated to 
wafhed, dtied, and weighed. drynefs, and the refiduum is to be calcined iu a cru« 

Evaporate the folution, and the oxyd of nickel will eible. By this .method, the fulphat of ammonia will be 
d nickel. ^1^^ precipitate ; and its weight nmy be afcertained in volatilized, and the foda will remain. It may be redifi^ 
the fame manner with the other ingredients. folved in water, cryflallized, and examined. 

The weights of all the ingredients obtained are now If fulphuric acid does not attack the ftone, as is oS. 
to be added togetheri and their fuin total compared with ten the cafe, it muft. be decompofcd by fufioa with [90 
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poured into it as long as any predpitate forms. The 
liquor is to be filtered, and evaporated to drynefs. The 
refiduum will con f: ft of potafs ~and »■ little carbonat of 
potafs. The potafs may be diffolved in a little water. 
This folution, evaporated to drynefs, gives us the pot- 
afs pure ; which may be examined and weighed. 

if no cryftals of alum can be obtained, we muft Icoh* 3^^ 
for fome other fubftance than potafs. The ftone, foi»^^ ^**^^ 
iniUnce, may contain foda. Tht prefence of this al- 
kali may be difoovered by decorapofing the folution in 
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Ana^i of da, in Ae fane nnmner w formerly dhtded with pot- 
^'^^^ a{«. The Hiitter, after ftiBon, » to be diluted with 
' water* and then fetnrated with fulphnric acid. The 
folutkm it to be cvapotatcc) to drynefs, the lefidiuun 
again diffolved in tvater, and evaporated. Sulphat of 
loda will eryftaUise firft ; and by a ieoond emporatiooy 
if the ftone contains pouub aad aluminai ciy ftalt of alum 
wHl he depofitedl 

The pre fence of potab nuty be difcovered, by mix« 

f ng with a fomewfaat concentrated folution of mutiat 

of platinum, the fak obtatned, either by deoompoiintf 

the ftone immediately by an acid, or by (ifiturating witli 

an acid the maaer obtained by fufmg the Hone with 

tsda* K any potafs be preient, a very red precipiure 

win be formed^ Thit precipitate is a triple fait, com- 

pofed of potafs, muriatic acid, and oxyd of platinom. 

Ammonia, indeed, produces the fame precipitate ; hot 

M^ ammonia hat not hitherto been drfcovered in ftonea. 

Anmiyib ef In this manner may fimple ftones and aggregaus be 

^"« analyfed« As to ialine ftones, their anaiyis mi»ft vary 

^"'^ according to the acid which they contain. But almoft 

all of them may be decompofed by one or other of t#o 

methods^ of eadi «if which we (hall give an examplel 

I. Analyfis t>f Cai1>onat of Strontites. 

OfS^- Klaprodi analyfed this mineral by d^olving lOO 
«a», parts of it in dflotcd muriatic acid: during the iblationy 

30 parts of carbonic acid efcaped. The Iblotion cry* 
ftalHzed in needles, aad when difTolved m alcohol, bumi 
with a purple ^me. Therefore it contained ftrontites. 
He diifohred a grain of fidphat of potaft in fix ounces 
of water, and let -fall into it three drops of the muriatic 
folotion. No precipitate appeared till next day. There- 
fore the iblntien contaittcd no barytcs ; for if it had» a 
ptvcipitate wouU hive appeared immediately. 

He then decompofed the muriatic acid folotion, by 
nixing it with carhonat of potafs. Carbonat of ftroo- 
tites precipitated. By the application of a.ftroog, heat, 
the carbonic acid was driven off. The whole of the 
earth vrhich remained vras difibWed in water. It cry- 
• JDff/r«<^*iftalliscd ; «nd when dried, weighed 6gi *• 

4tef ^'* II. Analyfis ol Sulphat of Strontites. 

Mr Vauquelin analyfed an impure fpecimen of this 
^,^ mineral m follows : 
fajphstij On 200 parts of the mineral, dfluted nitric acid was 
poured. A violent effervefoence took place, and part 
of the mineral vras diffolvcd. The undiflblved portion, 
•after being heated red hot, weighed 167. Therefbre 
33 parts were diifolved. 

The nitric iblution vras evaporated to dryncfs : A 
reddiih fubftance remained, which indicated the prefence 
«f oxyd of iron. This fubftance was rediflblved in wa« 
ter, and fome ammonia mixed with it ; a reddiih pre- 
cipiute appeared, which, when dried, weighed i» and 
was oxyd of iron. The remainder of the folution was 
precipitated by carbonat of potafs. The precipitate 
weighed, when dried, 20, and poflcfied the properties 
AS carbonat of lime. Therefore 200 parts of this mi- 
neral contain 20 of carbonat of time, x of o;^yd of iron, 
and the remainder of the 33 parts he concluded to be 
water. 

The 167 parts, which were infoluble in nitric acid, 
vrere mixed with 500 parts of carbonat of potafs, and 
70CC parts of water, and boiled for a coniiderable time. 
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The folution .was then fikered, aad tlie relidiiam waih-Aoaiyiker 
ed and driedr The liquid (carcely effervcfccd with a. Mincnit 
cids; but with barytes it produced a copious predpt. 
taU, totally, indifloluble in mnn'atic acid. Thcrefoi^ it 
contained fuk>huric acid* 

l*he undi(k>lved refidunm, when dried, weighed 1 29 
MUtsu It diflblvcd completdy in muriatic add. The 
lohition ctyttalliced in needles ; when diflblved in alco- 
hoi, ft burnt with a purple flanoe ; and, in (hort, had all 
the properties of muriat of (Irantitea. Therefore thcfe 
J 29 parts were carbonat of ftrontiles. Now, 100 parts 
of this carbonat contain 30 of carbonic acid ; therefote 
129 contain 38.7. Therefore the mineral mufl. coo* 
tain in aoo parts 90.3 of ftrontites. 

Now, the infoluble refiduum of 167 parts was pure 
fulphat of ftrontites f and we have feen that it conuin- 
ed 90.3 of ftrontites. Therefore the fulphuric acid muft 
amount to 76.7 parts f. 

Nearly in the fsme manner as in the firft of thefc cx-M^'^ 
amplcs, may the analyfis of carbonat of lime and barytetzunL^fi 
be performed ; and nearly in the fame manner with the 
fecocd, we may analyfe the fulphats of lime and barytes. 

Phofphat of lime may be difTolvcd in muriatic add, ^^j^ 
and the lime precipitated by fulphuric add, and its *^ 
quantity afcertained by decompofing the fulphat of lime 
obtained. The liquid folution may be evaporated to 
the confidence of honey, mixed with charcoal powder, 
aad diftiUed in a ftrong heat. By this means phofpho- 
rus will be obtained. The impurities with which the 
phofphat may be conUminated will partly remain undif- 
folved, and he partly diflblved, in nnuriatic acid. They 
may be deteAed and afcertained by the rules laid down 
in the fecond fedion of this chapter. ^i( 

The fiuat of lime nuiy be mixed with fulphuric add flut^ 
and diflilled. The fluoric add will come over in the. 
form of ^ and its weight may be ai^rtained. What 
remains in the retort, which will confiA chiefly of ful- 
phat of lime, mMf be analyfed by the rules already laid 
down. pj 

The borat of lime may be diflblved in nitric or ful-AwJ^ 
phuric acid: The folution may be evaporated to dry-"** 
nefs, and the boracic acid feparatcd from the refiduura 
by means of alcohol, which will diflblve it without ad- 
ing on any of the other ingredients. The remainder 
of the dry mafs may be ana^fed by the rules laid dowo 
in Sed. II. of this Chapter. 

Sect. II r. 0/tife Anal^t of ComhuJihU,. 

The only combuflibles of whofe analyfis it will be 
oeccflary to fpeak are coals and fulphur ; for the me- 
thod of analyiing the diamond and oil has already been 
given in the artide Chemistry, SuppL .^^ 

Coal is compofed of carbon, bitumen, and fome por-Esnlisaf 
tion of earth. The earths ouiy be deleted by burning coal bov 
completely a portion of the coal to be analyfed. The "*"■**• 
afhes which remain after incineration confift of the 
earthy part. Their nature may be afcertained by the 
rules laid down in Sed. It. of this Chapter. 

For the method of afcertaining the proportion of 
carbon and bitumen in coal, we are indebted to Mr Kir- 
wan. Method ti 

When nitre is heated red hot, and charcoal is tiirowndctediiv 
on it, a violent detonation takes place; and if the quan- 1^ ^^^^^ 
tity of charcoal be fufficieut, the nitre is completely de*P:°^'* 
compo£ed. Now, it rcqifires a certain quantity of pure ^^ ^ 

carbon mea- 



Chtp.IV: at 1 Nt E H A L O G Y. «57 

M»k^^dtthon W itenmpak% jr^^fn wtSght of tdtrc* From.- fulphur may then b« dried wai m^hccL The deft-Aotl^tif 

Miocr^h. ^ nperiincQtf of Lavoiiicr« it foUows, thtt when tfit cienoy in weight wiD nurk the q^umtitf of the fubftan- Miocralf. 

^''^^ detoiuiQon ia petformiBd in clofc vefieU under water^ ccs which contaminate the fuiphur. The folutions nmf. • 

15.1 1 parte of cfaarcoal^re capable of decanpoling^ f OO' be evaporated and examined, according to the rules laid 

• Mm. parts of nitre*. But when die detonation is pem>rm«* down in the fecond and fourth fe^Uona of this chapter. 

^'^ «d in an open crucible, tfmaMarpnoportion of diwpcoal S«ct IV Of the Anal Y fO¥ - * 

^' ieneceflary, becaii& part of the nitre iadecompofrd bfr • • / Xr' ^I ^^* ^^j 

'the adion of the furrounding air. Scheelr found, tfaa^ Thb method of analyfing orca muft vary confidec-^<'l[*9enK 
under thefe cireumftances 10 parts of plumbago were aUy« aocovding t6 the mcuU. which. the^ arc ^ufpe^^ed^^j^g^^ 
fiiificient to deeompoie q^ parts of nitiu^ and Mr Kir- to contain. A general method, therefore,, of analyiing^^ 
wun fbandy thai Aeaiff the fanse quanlit^n of cttarcoalf iwM, be of no mcreTen if it could.be given^ becaofc' 4 
was fuficient for pn>diuct9^ the fiaflae tSk6L - it would be too comph'cated ever to be pradtfed. We, 

Maoquer long ago obfcrvedf that no volatile oiljr ihall content euricNas with exhibiting a fu£Ekuent nam- 
noatter wi& detonate with nttre^ ualeis it be previoiifly ber of the analyfes of ores, to take in molt of the cafea. 
veduccd* to a charcoal; and that then its tfk6t upon nitre which can occur. He who wiflies for more informatioii, 
is precifcly proportional to the charcoal which, it con^ on the fubje£^, may confult thetreatife of Bergman on. 
fMlMTiifr'i tains f. Imr Kirwan, upon trying the experimrn with tiac Amal^t of Ores t Mr Kirwan^s treatife on the lame. 
Z^^^ v^9iMe pitch and maithoy ficnind, that thefe {nbftancca fubjcd; and| above allf he ought to ftndy the.nume-, 
f.48i« ^^ ^^"'^ detonate with nttve^ but merely burn apon it a 'i:oiift^ analyifes- of ores which have becnipuhliihed by Mr. 
fuvfiuse with a. white or yellow fone ; and that aftes KJaproth. 
. they «iere confumed, ncaiiy the fame quantitrofxlmrj j, Analyfls of Red SilVcr Ore, 

coal was necefiary to decompofe the nitre which womd ^ 

\J^'' hate been required if no bitumen had been ufed at aD|. Mr VauqueKn unalyfcd. this ore as follows : Mc^od of 

v^* "* NowE eeala are chiefly eompofed of charcoal and hitu.* . He reduced 10a parts of it to fine powder, pooredanalyfiog 
men. It occurred therefore to Mr Kirwan, that the 'wer it. 5 oa part* of nitric acid previoufly diluted with r«<l fil»«e 
quantity of charcoal which any coal contains may be ^"^s^tciv u^^ applied a gentle heat to the miatnre. The^'^ 
afcertaincd'by detonadng it with aitre: For finoe the cdour of. the powder, which be&re the mixture with, 
bttumen of the coal haa no rffe6b in deoompofing nitre,, nitric acid was. a deep purple, became gr ac^uaOy lighter,^ 
it is evident that the detonation and decompofition; tin at laft it- was, pure whiu. Dunng this change no 
mufi he owing to the charcoal of the coal; and that nitrous gas was euricated 1 hence be concluded, -that 
therefore the quantity of coal neceffary to decompofe a the metals b the ore were in the date of oxy^ds. 
given portion of nitic will indicate die qnamityr of car*- When the nitric acid, even though boiled gently^i 
boo which it contains : and the proportion of charcoal ^*^ ^^^ appear to. be capable of difiblving any more of 
and eanh which any coal contains bdng aicertained| iu ^^ powder, it was decanted ofE^ and the refiduum, af- 
bitttHMuoua part may be ei^ly had from calculation. .- ter being. carefiiUy wafhed, weighed 42.06. 

The crucible which he ufed. m his ea4>ernnenta waa Upon theie 4x^6 parU coneeiltratcd muriatic acid, 
krge ; it was placed in a wind furnace at a diftance ^"^ poured.; and by the application of h«at, a coni*. 
mm the flue, and the heat in every experiment was an derable; portion was diflSaived. The reiiduum was re- 
equal as pofiible. The moment the nitre was red hot, peatedly wafhed with muriatic acid, and then, dried, 
the coal, prevbufly reduced to fmaU pieces of the fixe ^ weight waa 14.6666. One portion of thefe 14 6666 
of a pin head, waa proje^ed in portiona erf one or xma parts, when thrown upon burning coals, burnt^ with a 
^rutnu at a time^ titt tne nitre would no longer deto- hlae flaaae andr fulphureoua fmell. Another portion 
natc ; and every experiment was repeated fevend timci fublimed in a clofc velTel without leaving any reiiduum. 
to ettfttrc aoeufaey. io fhort, they had all the properties of iulphur. There-. 

He found, th^c 480 grains of nitre required 50 fo'c 100 parts of red filvet ore contain 14^6666 of ful- 
graifM of Kilkenny coal to decompofe it by this me« phnr. . 

thod. Therefore 10 grains would bavedeoooipofed 96 The nuiriatic acid fiiution was now dfluted with a 
of nitre ; precifely the quandty of charcoal which would V^^^ quantity of water ; it became milky, and depoGted' 
" have produced the fame efFeft. Therefore Kilkenny ^ 'yhite flaky powder, which when wafhed and dried 
coal is compo(2d ahnoft entirely of charcoaL' weighed 2 1 .25. This powder, when heated with tar- 

Camieleoal, whto incinerated, left a refidnum of Ur in a crucible, was converted into a bluifhwhitei>rittle 
3. 1 2 in the 1 00 parts of earthy afhes. 66.f grmoa tA metal, of a foliated texture, and pofTefiing aU the other 
it were required to deoomfioCe 4^0 grains of nitre; but properties of antimouT« Red filver ore therefore con*. 
50 piarts of charcoal would have been fuffidents thciCf Uun* 21.25 of ^1^ of antimony, 
ibre 66. j graina of caanel coal contain 50 grains oS .The ibhxtion in nitric acid remained now to be exa« 
cfaartoul, and 208 of earth ; the remaining 14.421 wined. When omriatic acid was poured into it, a 
grahia muft be bitumen. In this manner may the fsxm^ oopious white precipi Ute appeared, which, when wafh- 
pofitiikn of MMy other ooal be afbettaindd. cd aod 4ried^ veigjied 72.66. It hadall tbeproperdes 

11^^ ^ As for ftilphur, in order to afeertain any accidentak o^ muriat of lilver. According, to Mr Kirwan's tables^, 
nalyfiog n^puiMea with wlridi it may be eonUminated, it oaigkt 7 2 •66 of muriat of fdver oonuin 60.5 7 of oxyd of filver. 
i%»fa«r. to be iMled in thirtf tioKa its. weight of water, aften« Therefore red &£m 9irti, according to^ this analyiia, ia 
wards in diluted muriatic add, and kfi^ in dOnted m^ eompofed of : 60^57 oxyd of ftker, 
Cro-mupiatw acid. Tbefe fubftaaces< will dnprbe it of >< •Sf oxyd o£ antimony^. 

dl^ita^ inomikiea wvthout aaing on. ttefu^^ itfalf^ ,M>66» fulpbm:.> 

at Icaft if tho psopui sMrioMi^bf ntle9de< to.. ;1^^ '9^* 
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Analyfi^ of The lofsi which amonnta to 3.92 parts, is to be afcri- 
%liae raU ^^ to uiuiToldable enors which attend fuch expert* 
sAcnts. 
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Jkaal^t of Klaproth analyfcd this ore as follows : 
aqtimotttf On 100 parts of the ore, reduced to a fine powder, 
t«a flWcr Yic poured diluted nitric acid» raifed the mixture to a 
boiling heat, and after pouring off the acid, added new 
qnantities repeatedlf, till it would diiTolve nothing more. 
The refiduum was of a greyifh yellow colouri and' 
weighed, when dry, 26. 

Thefe 26 pzrts he digefted in a mixture of nitric and 
muriatic acid ; part was diffulved, and part ftili remain- 
ed in the form of a powdtr. This refiduum, when 
wafhcd and dried, weighed 13 parts. It had die pra-' 
perties of falphur ; and when burnt, left a refiduum of 
^ne part, which had the properties of (ilica. Antinvo- 
Biated filver ore, therefore, contains, in the 100 partt| 
12 parts of fulphur and I of (Uica. 

When the nitro-muriatic folution was diluted with 
about 20 times its weight of water, a white precipitate 
appeared ; which, when heated to redneb, became yel- 
low. Its weight was 13. No part evaporated at a red 
heat : therefore it contaired no arfenic. On burning 
coals, efpecially when foda was added, part was reduced 
to a metal, having the properties of antin(iony ; and in 
a pretty high heat, the whole evaporated in a grej 
fmoke. Thefe 13 parts were therefore oxyd of antimo- 
ny : lliey contain about 10 parts of metallic antimo- 
nj I and as the date of oxyd was produced by the ac- 
tron of the nitric acid, we may conclude, that antimo- 
niated filver ore contains io parts of antimony. 

The nitric acid folution remained ftill to be examt-' 
ned. It was of a green colour. When a folution of 
common fait viras poured in, a white precipitate was ob- 
tained, which pofleiTed the properties of mutiat of ^U 
▼er. When dried, it weighed 87.73 parts ; and when 
reduced, 65.81 parts of pure filver were obtamed from 
it. Antimoatated filver ore, therefore, contains 6j.8i 
of filver. 

Into the nitric acid folution, thus deprived of the 
filver, he dropped a little of the folution of fulphat of 
fbda ; but no precipitate appeared. Therefore it con^ 
tained no lead. 

He fupcrfaturated it with pure ammonia, on which a 
grey precipitate appeared. When dried, it weighed 5 
parts. This, on burning coals, gave out an arfenic^ 
fmelh It was rediffolved in nitnc acid ; fulphurated 
alkali occaiioned a fmutty btown precipitate ; and pruf- 
fic alkali a prui&an blue, which, after torrefa^on^ was 
magnetic. Hence he concluded, that thefe 5 parts 
were a combination of iron and arfenic add. 

T)ie nitric folution, which had been faperfatnrated 
with ammonia, was blue i he therefore fulpe6^ed that 
it conuined copper. To discover this, he faturated'if 
with fulphuric acid, and pat into it a polifhed plate of 
iron. The quantity of copper was fb tmaH, that none' 
cotitd be colleded on the it on. / 

III. Grey Copper Ore^ . ^ 

Aiufyfis af Klaproth analyfed this ore as fUlows i 
l^rey cop- TfaiVe hiuidred grains of it, not completely freed from 
per ore its matrix, were reducecl to a fine powder ; four times 
their weight ot nitric acid wif pnnwd oa than, and tbe 
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whole was digefted. The-«dd was then t>o«red off,Analy6*rf 
and an equal quantity again digefied on the refiduum. >t»crilL 
The two acid folution s^ivete mixed together. . I'hc ret ' " v ^ 
fiduum was of a yellowifh . grey cobor, :and weighed 
1-88 grains. r . 

On tfiis refidnum fix times its wetgfat <^mmrtaticacid ' 
was boiled. The refiduum was wafhed^ fil^ with mu- 
riatic acid, and afterwards with alcohol, and the wafh- 
ings added to the muriatic acid foiotton. The refidn* 
um, when dried, weighed 105.5 g«^in»* Bart of it 
buraed with a blue flame; and was theitforcTfuIphnr. 
The refiduum amounted to 80.25. graiosy and had the 
properties of filica. ' When melud with black flux, 
about jchs of a grain of filver were obtaincjd from it* 
Thus 300 pafts of grey copper ore contain 25.25 gr. 
of fulphur, and 79.5 of filiea, • 

The muriatic acid fohition, which was of a light yel- 
low colour> was concentrated by diftiUacion, a few cry* 
ftals of muriat of filver appeared in it, which coatained 
about ^ch grain of filver. The fc^utioo, thus coocen* 
trated, was diluted with a great quantity of .water ; a 
white precipiute was depofited, which, when dried. 
Weighed 97.25 grains. It poifeiTed the properties of 
oxyd of antimony, and contained 75 grains of antimo- 
ny. Therefore 300 grains of grey copper ore contain 
70 of antimony. 

The nitric. acid f Nation was of a clear gretn cc^our. 
A folution of common fait occafioned a white precipi- 
tate, which was nauriat of filver, and ftom which 31.5 
grains of filver were obtained. . 

A little fulphat of potais, and afterwards fulphuric 
add, were added, to fee whether the fi^hition -contained 
lead ; but no precipitate appeared. 

The folution was then iuperfaturatcd with ammonia ; 
a loofe fleaky brownifh .red precipitate appeared, which, 
when heated to rcdnefis, became brownilh black, and 
weighed gllh gi^ns. This precipiute was diffolvcd 
in muriatic acid ; half a grain of matter remained un- 
difTolved, which was filica. The muriatic acid (blutiooy 
when prufBc alkali was added, afforded a blue precipi- 
tate-; and foda afterwards precipitated 1*5 grains of ala-' 
mina. llierefore 300 grains of girey copper ore con- 
tain 7.25 grains of iron, and 1.5 of aluaiina. 

Into the nitric folution fupcrfaturaCfd with ammo* 
nia, and which was of an axure 'blue oolotlr, a poUfhed 
plate of iron was put : fiy this method 69 grains of 
copper were obtained. 

IV. Sulphurct of Tin. mot&r^ 

Klaproth analyfed this ore as follow^* i ' jtSTj*' 

On 1 20 grains of the ore reduced/ tp powder, &z CowmSfl, 
limes their, weight of .«iiro-mnriatic.aeid, compofed ofp^^s. 

2 parts of muriatic, and i of nitric aoid, were poitred. 3^5 
There remained uadiflblfed 43 grains, whiA had ^he '^f^J^^ 
appearance of fulphur ; but containing green fpots, ^'^^^ 
fttfpe6led not to be pure. After a gentle combuftion, 

1 5 grains remained } 8 of which wene difiblv<d in nstro- 
munatic acid, and added to ^ firft folucioB. . The re^ 
maintng 5 were fepaimted by the* fikre, and- heated 
along vrith wax« By this method afaialttt a gtaia of mai^ • 

ter ^a& obtained, which wai:attraAed;by the magnet ^ 
and srhaeh therefore was iron. • ' The reftduttm weighed 

3 grains^* and wasa nuxtnre of alumina, and filica. Thua^ 
lio grains 6f ftdphuret^of tin conthin 30 grains of fuU 
fbmr, x.cf ■oo^aad)l>fiahiaMRa«Mlfiiic^:t :r ,* 



*M:i N ER A L O^rY. 



Chap, ly, -Mil N K R « B W ^J :X. .2^0 

AnaljGsof Tbc nitTo-muri2t!6 iblution wts complete^ firecipi. pomiionfaful thai adding i ielnlioii«^ibIpluit of {odtjAoalyGs of 

M ner Js. j^f^d by pptafg: The precipitate was of a grefifli -green .m white precipitate was obtained, which had the pro- ^''"^^^ 

" colour. It was wafhed and dried, and again diflolved perues of fulphat of lead, and weighed 43 grains. Jt ^ 

in diluted muriatic acid. Into the folutton a cylinder contained 32 grains of pure lead, ' . 



He now poured ammonia into the iblution ; a pale 
brown precipitate wab obtained, which , fVT^ed *- 40 
grains, and which appeared to confifl of oxyd of irun 
and alumina. He rediflblved it in nitric ac^d, preppi*^ 
tated the iron by prulTic alkaH, and the alumina by lo* ' 
da. The aJumina, after being heated to rcdnels, weigh- 
ed 28 grains ; coniequendy the oxyd of iron was I a 



of pure tin was put, which weighed cxa^ly 2 17 grains. 
The folution became gradually colourW ft, and t quan- 
tity of copper predqpitated on- the cylinder of tin, which 
weighed 44 gieins. To fee whether it wai pure, a 
quantity of nitric acid was digefted on it ;- the whole 
was diifolvcd, except one grain of tin. Therefore 1 20 
grains of fulphuret of tin contains 43 grains of cop^r* 

The cylinder of tin now weighed only laH grams ; grains, which is equivalent to 9 grains of irou. 
fo that 89 grains had been diiTolved. Into the iolution 
a cylinder of zinc was put ; upon which a quantity of 
tin precipitated. When wafhed and dried, it weighed 
130 grains. The tin lie melted with tallow and pow. 
■ de^ed charcoal ; and' when cold, he wadded off the char- 
coal. Among the tin globules were found fom< black 
flocculi of iron, which weighed one grain. Deducing 
this grain, and the 89 grains of the tin cylinder which 
lad been diffolved, we lee that the 120 grains of fui- 
phuret of tin contained 40 grains of tin beudes the grain 
which had.bccft deluded In the copper. 



/. 
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V. PhuBbifeNraa Antimcpiated Silver Ore. 



Analylis of Klaproth analyfed this ore as follows : 



N 



plttoibife 
root anti- 
snonUted 
iilwr ore. 



VI. Molybdat of Lead. ' f ^^u, 

Mr Hatcbett analyfed thia ore as follows t !• . ixuvi. t»o. 

On a jo grains of the ore, reduced to a line powder^ 3*7 
he poured an ounce of Brong fulphuric acid, and digeft- Analyfis oi 
ed the mi;^turc.in a 4|ropg heat for an hour. Whea^^'y^*^ 
the folution was cool, and had fetded, he decanted it 
off, and wafhed the undifiblved powder with pure wa- 
ter, till it came away taitdeft. This operation vtras re« 
peated twicii more ; fo that three ounces of fulphurip 
acid were xffA* All tbde iblutjona were mixed togc* 
th^r, and filtered. : ,' 

Four ounces of a iolution of carbonat of foda were 
poured upon the powder which remained undifTolved, 
and which confiftcd «f fulphat of lead. The mixture 
was boiled for an hour, , and then poured off. The 
powder was then waftied, and diluted nitric acid poured 
on it : The whole was diffolved, except a little white 
powder, which, when W9(hed» and dried on a filter by 
the heat of boiling water, weighed feyen-tentlis of a 
grain. It poffeffed the properties of iili ca. 

The nitnc acid folution was faturated with pure fo- 



He digefted 400 grains of it, reduced to a fine poww 
der, iirft m five times its weight of nitric acid, and then 
in twice its weight of the fame acid. He then diluted 
this lad portibn of acid with eight times its weight of 
water, and continued the digeltion. The undinolved 
rcfiduum, when wathed and dried, veeigh^d 326 grains. 
On this refiduum he boiled muriatic acid repeatedly. 
The folution, on cooling, depolited adcular cryftals. 

Thefe he carefully feparated, and put by. The undif- da ; a white precipitate was obtained, . which, when 

folved lefiduum weighed 51 grains. It had the pirb- wafhed, ard dried for an hour in a hcac rather below 

perties of fulpkur. IVhen burned, it left one grain of rednefs, weighed t'46 grains, it poffeffed the proper. 

filica* -ties of oxyd of lead. ... 

The muriatic acid folution was concentrafed to half To fee whether this oxyd of lead contained any iron, 

its former bulk by difliUation : this made it depofite it was diflolved in' diluted nitric acid, ^od tlie lead pre- 

more acicular cry dais. He continued the dift illation cipitated by fulphuric acid. The folution was then fa., 

as long Its any cryflah continued to appear. Ht turated with ammonia ; ahrown po«der precipitated^ 

then collected the whole of thefe cryilals together, which, when dried, weighed one grain, and had the 

They had the properties of truriat of lead. When properties of oxyd of iron. 

mixed with twice their weight of black flux, and heat- The fulphuric acid folution was of a pale blue colour: 

ed in a crucible lined with charcoal, they yielded i6t>{> It was diUiced with t6 time^ its weight of pure jwater, 

giainf>of lead. and then faturated with ammonia. U became |uf a deep 

Sulphuret of ammonia was now added to the mnria- Uue cisidur, and appeare4 turbid. In 24 hours a pal^ 

tie acid folution ; an orange-coloured precipitate ap* yellow precipitate fubfided, which, wlien eoUc^ed on a 

peared, which fhewed that the folution contained anti- filter, and dried by a boiling wat^r heatv weighed 4.1 

mony. It was precipitated by a copious cffufion of grains. Its colour was yellowjfh brown. Muriatic. acid 

water, and by foda. The oxyd of antimony being re- diffolved it, and prufliat of poufs precipitated it from 



duced.to a mafs with Spanifh foap, niixed with bfack 
flux, and heated i'n a lined crucible, jriekled 28.5 graine 
of antimony.. 

Into the nitric acid folution, obtained by the firft part 



its -folution in the ttate of pruffian bloi^^ ^ |t was there- 
fore oxyd of iron, /' . 

The fulphuric acid folution, faturated with amrnqnia, 
rwas gradually evaporated to. a dry fait. This (alt was 



of the procefs, a folution of tnuriat of foda was drop- :b mixture of molybdat of ammonia and fulphat of am- 

ped ; a white precipftate VTas depofited, and over it- act- inoaia.' - 'A flrong lieat was ^applied, and the diftillation 

cular cryffals. Thefe cfyilals he diSfblved,- by pouring continued till the whole of the fulphat of ammonia was 

boiling water on the precipitate. The water was add- driven off; and to be certain that this was ihe cal^, 

ed to <be nitric acid folution. The white precipitate the fire was raifed till the retort became red hot. The 

was muriat of filver: when heated with twice its weight refiduum in the retort w?.8 a black blillered mafs ; iliree 

of foda, it yielded 8 1 .5 grains of filver. ounces of nitric acid, diluted with water, were poured 

He now concentrated the niti-ic acid folution by eva. upon it, and diflllled off. The operation was again re* 

K k 2 peated. 



.»^ 



8«c) M I N E 1 A L O G T- CXaftlV, 

> conrerted into a jAow powdtr, ^ffiicli wm jtfllDiv acid mnd vnhioh 'pofiei&d the properties o£ filioa* Miocnk 

rf mdybdenmn. Ic weighed 95 gftiiw. The esckf of add of the fi>lution was fatorated iwth ""^r^ 

i/Tii' ** ^ ^ , . . • . -. . ***"^ prccipitaled; When boi|^ a.red powder pred- 

^* w Mr Vau^iMliu anaiyfcd tfatt ok as foDowtt : -pitated, aad the brown colour xfUappeated. The ad- 

'"3ft *** . ^^^ ^^^ grains of it were expofcd to a ftioag beat iditioa of BMsre carbonat of potafii cauled a farther pre- 

Analrfis of ^ >. retort, there caine bver 10 grains of water, and iH cipitaftion of a yeUowilh powder. This precipiUte con. 

fveyoiv of cubic inches of oxTgen ps, mixed with a Kttle carbo- Mtd of the oxfd^ o£ inNi and manganeie combraed. 

aMiigiacfe.nic acid gaa. The mineral now weighed only ijt Nitric acid was diftilied off it ixpeatcdly ; it was then 

Ifraina. Tiierefoit the weight of the gas was 14 ^ina. hoflcd in acetous acid. The acetous folinion was pre- 

On 200 grains of ^e fame mineral muriatic acid was dpiutcd i)y fxitafi. Miuic add wsm again diftilled off 

poured, and heat applied. 7 j cubic inches of oxy mu*. it, and it was again bailed in acetous add. This pro- 

riatic acid ^ came over, which, though mixed with cefs was repeaaed till nitric acid produced no further 

iome carbonic acid gas, enflamed metals when reduced «haaf^ The di&cent powders which could not be 

to powder. When no more gas came over, the refido^ diffolwd in the acetous add weae coQe^cd, mixed with 

um^ was boiled The whole was difdlved, esoept a a little oil, and heated red hot. The powder became 

• white powder, which weighed 13 graios» and which hlack, and was attraded by the magnet. It was there- 

poflcfied the properties of filica. €»re oayd of iron. It weighed 56 grains. 

Carbonat of potab was poured into die folntion.; a The acetous (bludoa contained the oxyd of manga* 

white precipiute was obtained, which twcame black tiy aefe : It was prettipiuted.by an alkali, and, when dricd» 

expofore to the air, and weighed 28S graint. Snong aacighcd j;|.5>gsaiiia. 

nitric add was boHed on it Tepeatcdly to dryneft. It .-. ^,1. a eTi- • at 

became of a deep black colour, and^ when well waflied ^^\ ^^** °^ ^ '*■""" *^ *'^- 
with water and dried, weighed 164 gnuns. Thispowv Vauqneltn analyfed this ore as ItfHows^ Au\j6t^ 
der was black oxyd of nnnganefe. A hundred parts of the on^ reduced ta<a fiae pow-oiy<iafQ- 
To (See whether it containied iron, nitric add, with a "Jck, and mixed with 400 parts of potab, wcve mdted!''*"^''' 
Jittle fugar, was poured upon it, and digefted on it. The <ia a filaer crucible for an hour and a half. When cool,"^"'' 
acid diflolvcd it completdy. Therefore no OKyd of iroa (the mixture w«s diluted with water ; a powder remain- 
was prefent. «d of a brick red aolour, which, whea waflied ao^ driedf 

Into 'die water with which the Mack oxydaf aMo-- •weighed 1 24 parts. 

gane& had been walhed, cai^Mmat of potafr was poua- The watery .ibhitioa iiad a fine «iieen colour ; when 

cd| a white powder precipitated, which, when drieit .aO'Cxcefrofnutriatieaeid was addec^ it became red. By 

wdghed 149 grains, and which poffeffcd the popertiea evaporation the liquor k>fr ita colour. When evapora- 

af carbonat of lime. tad to drynefs, a lalt remained, aphich was totally dif- 

VIII Wolfram Uved by water. From this (olution carbonat of pot- 

3*9 ais precifMtattd two parts, which had the propertiea 

:Aamlylis of Meflins Vanqoelin and Hecht analy(«d this- mineral aa^ of oxyd of manganefe. 

awUram. f^j^^^ . f j^ I j^ p^^^ ^f refiduum were boiled in a folntion 

On 200 parts of Wolfram in powder, three times ila of purr pota£i for an hour. The folution was faturated 

weieht of muriaticacid were poured, and the mixtttveboil; with an add, filtered, and carbonat of potafs added^ 

«d tor a qtiarter of an boor :. a yellow powder appear- -which rpradpitated three parts. Tbefe had the proper* 

cd, and the iblntion was of a brown cofbor. The acid ties of oxyd of titanium. 

vras aOowed to cdol, and then carefully decanted oS^ The remainder of the 1 24 parts of refi<hium, which 

and the refiduum wafhed. The reiid nam. waa then di- 4iU was undiflblwed, was boiled with diluted mmratic 

jgefted for fooie hours with anKnonia» which, diflblved a acid* The liquor became yellow, and depofited 46 parts 



part of it. The reGdmim was walhed, and new murieh of a white powder, with a tint of red This powder 

tiie acid again poured over it ; then the refiduum was was (blable in fidphuricaad .muriatic adds : from thcfe 

digrefled with ammonia, as beferc t and the operatioQ iblutions, it was predpitated of a brick red colour by 

.was continued tflV the a^hole wolfram vras diflblved.. the ji^fufion of nut gaUs ; of a green colour by iulpho. 

All t{ic ammoniacal fiblutions being joined together^, act of ammonia and pruliat of potafs ; and of a v^itc 

were evaporated to drynefr, and the fait which renuufr> colour by caihonat of potafs sod pure ammonia. A 

ed was caldned: a yello^ powdev was obtained^; it sod of tin made thefe foluttoos red ; a rod o£ xinc made 

weighed 154 grains, and was yellow add of tungften. fthem viokil. Th^e 46 part^, therefore, are oxyd of 

Into the muriatic acid foluttoos, which were all mix* tiunium. 

cd tog^her, a fufficieat quantity of folphuric acid was The muriatic iblution^ from which thefe 46 parts 

poured to decompofe adl the (alts. The folution araa were de^fited* fonmed, with pruffiat of potafs, a prvf* 

then evaporated to drynefs ; and the falta which were iMnhhie 1 and ammonia precipitated from it 50 parta^ 

aibtained by thia evaporation were rediilbUed in waaer. which had the properties of yellow oxyd of iron. 

INiyEX. 
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A. 

'ACINOSX iron ortt ff» 2ay. 
**^ j^ino/bet (horlaceouf^ i^ 

— ^— lameller, 90. 

rf^jfSU 

jtSinoU^ 52. 

JEdeUte^ 6$. 

JEiitet^ 325. 

Asork miDcraly 96* 

^ofr, iGclandy 55. 

^f^v/ marine^ ^. 

jtlundnot imtive, 27.^ 

Amalgam^ Aadvei 107«. 

Amber f lyS. 

AfMonttUf 85* 

Antphihole^ cj. 

Amjgddhtd, r^f^ 

Auakime^ '68. 

AndreoliUf 62, 

Anthracite. l65« 

Anthracolite^ 1 6f. 

Antimoniated fihtr ore, iStf. 

188. 
Antimony f native, 248. 

Afaiiiet 98* 

^i^va mariDfty 36. atid df . 
Argillace^ut iiwi Ore, 225.. 
ArgiliUe^ 79- 
Arfeniat of lead, 24 1. 
Arfeme^ native, 257. 
ArfimO'pbofphat of lead^ 242. 
Aftejimite, 86. 
^^0*4 88. 

A/phaltf fju 

Auriferow native filver»,l8i» 

Aw^gmentumj 258. 

-rfwaite, 71. 

i^siirr de cinvre, 210.^ 

B. 
iZoiliS^ ruby, 2B. 
BarofeUtuUf 104. 
BaryUt^ carbonat of, 103- 
— — ittlphat of, 104, 
JBafwutey 93. 
JBafaltitu^ 52. 
JJwy/, 61. 
Bitwmm^ 1 65. 

ehfticy 172. 

native, 254. 

^^i chalk,. 123. 

Mlae^fit odohc[£ral iroo ftme^ 

220. 
Blende^ 245. 

i^^ calx of copper, 2io* 
A»i^, 118. 
Boracitef |0O» 
Brecda^ 138. 
'#^1 red copper ore^ 208. ^ 




Brbtlemfttifi 12. 
Brown iratk ose, 223* 

Ca/ammtf 246. 
Cakiform (ilverore, 190* 
Cannel coal, 1 7 1 • 1 764 
Carbtfn^ 162 
Carhwat of lead, 239* 
^<i/'/ eye, 33. - 
Cehftinf^ 107. . 
CeylanitCt 29^ 

Ci&aiK, 95. 

Chakedonj^ 42 « 
CAfrf, 41. 
Chlorite^ 77» 
ChryfobtrU, <5 J. 
Cbryjoftte, 83. 98. 
— - oriental 63^ 
ChrySoprafium^ ^3.. 
ClnnahoTf native, 196» 
C/ay, 114. 127'. 

porcelain, 115. 

commpn, 1 16. 

potters, II 6* 
Cao/, 173. 

cannel, 171. 

Kilkenny, 164. 

parrot, 171. 176* 

fpmious, 177* ^ 
Cahnlt ore, black, 263. 

■ browo» 264. 
-i.^..... dull grey, 26 K 
— — — red, 266. 

> white, 262. 

yellow, 265. 

Co/our^ 8. 

Columnar iron ore, 225*. 

Copper pyritea, 205. 

— malm, 208. 

ochre, 208. 

Corivindumt %6* 
Corif mountain, 8g^ 
Comeliamp 42. 
Corneous mercury, 20Q. 

■ filver ore, 192^ 
Corundum^ 26. 

Culm^ Walet, 164. 
CupHferoui fulphuiated fikos 

ore, 189. 
Cyamtey 63. 
Cymophantf 74* 

D; 

DelphinUe^ 73. ' 
Diamond, 163* 
DnOiltiyf la* 

E. 
ftf^Zf ftooe, 225;. 
Emtnddf 61 • 
Bnury^ 21 8. 

F. 



/V^5>tfr, n** 58- 

—— . _ argentine, 49.. 

/Vroligifte, 221. 

-— . pyroceie, 222» 

/y/n/, 32. 

Florid red copper pre, 20?. 

Fluor f 99, 

FraSurCy 13. 

Fragmenti^ 16. 

Fullers earth, 1 1'9» 

Galena^ 233. 
Gangue^ page 245, note. 
Gamety li? 70. 
— — white, 60. 
Cr/ffri^/ maris, 50. 
Gneifss, 140. 
. Go/^, native, i8i» 
Granatme^ 142* 
Granati/ef 47. 
Granilite^ I44« 
GraniU^ ijS.. 
Grant tell f 143. 
Granular iron ore, 22:5* 
Graphite^ 217. 
Gr/^A earth, 123. 
— fand of Peru, 109. 
Grfy copper ore, 207, 
Gjj^w, 97* 

H. 
H^tmatUes^ 223.. 224. 
Hardnefty ll. 

Hepatic mercurTal ore, 19$^ 
Hornblende^ 53. 

,.- — , baialtic» 52. 

— reiplendent, 54^ 

Horn/latCy 40. 
Horn/hnSf 41. 
— ~ flirftofe,92« 
tfyacintb^ 93I 
,'■ blanche erud&rmc^ 

62. 
^^/?^,'64. 
Hydrofutphuret oi 'antimony,. 

251. 

L 

r^j^, 84. 

f^flr^OTi, 93. 

r^/, 174. 

"00 ore, 214. 
K. 
la/feiS/, 81. 
Kragglfoney 1 50. 
JEit|gj^ hzur, 210. 
— — nickel, 267. 

L. 
X^it nephriticut, 84. 
*—• lazuli^. 69^ 
Xovtf, 152. 
LaxuVite^ 69* 

Xau/ ocfait^ 238. 



Lepidolitf, n** 59. 
Leucite^ 60. 
JAlalite^ 59. • 
XiW, borat of, 100. 
carbonat of, 96. 
fluat of, 99. 
phofphat of, 98^ 
— - fulphat of, 97.* ' 

Ltvuepone^ 9^* 
Lithomarga, Iiy. 
Loam^ 128. 

Lowland iron ore, 2^»> 
Lufire^ to. 
Lydian flone, 92. 

Magnetic iron ftone, 229i. 

— — — fand> 22b. 

Malachite y 2ti» 

Maltha^ 170. 

Manganefe, black or brow»t>ie 

■ grey' ore of, 272. 

■ ■ red ore of, 27^- 
■■■— lAitewc of, 27^ 
MarU 124. 

Meadow lowland ore, 2^« 

Menachaniti^ 284. 

MenaUtes^ 34. 

Mercury^ I95» 

Mica, 50. 

Micaceous iron oie, 22r^ 

Micarellf 45. 

^nuro/ caoutchouc, 172. 

" pitch, 1 70. 

>' tar, 169^ 

Mol^hdcnat 279'. . a 

Moiyldat of lead, 743 • 

3fon^ iron ore, 227., 

Movidy 125^. 

Mountain, bine, xio*- 

— — — green, 211. 

Mountains^ difierent, p. 24 r«, 

Note*. 
Mullen, t49> 

Mutriat of anttmony, 252*. 
Mttfiovy glaft, 50* 
il!frfy^,.8i. 

. N. 
Ntsphtha, 167. 
Nicie/ OQhrCt 268. 

O. 
OB/StRan, 55. 
0/ittf copper orCf 213^ 
Wvine, 834 

©M 33. 

Qrpinient, 258. 

Oviform, 96* 

Oxygenated ca Aonat of coppcfj^ 

211. 

P. 

Pechblende, 280* 
Pmijtf^8> 



• •52 

• 

Petroleum^ l68. 
PetrofiUxf 41. 
Phofpbat of Icady 240. 
Phofpborlte^ 98. 
Pifrr^ a fufil, 32. 
— de croii, 47. 

Pitchftone^ 34. 

Platinum^ nativCi 193. 

Plumbago^ 2 1 7* . 

Plumhiferaui antimoniatcd filver 
ore, 234. 

Plnwiofe andmoBial ore^ ^50* 
X Porpbyry^ 151- 

* (hiftofe, 40. 

PotJIomi^ 76. 

Prehnitey yz. 

Pudt&tgjiotiet l}6, ; 

Pumictf 157. 

PmKxoIanOp 156* 

PyriteSf ai6, 
fPyromachtu^ 32. • 

/»jrry«ii, 87. 

^SfmiK^ 30. 

—— cUfttc»3i. 

It- 

Re^goTi 259- 

i^^i antimofiUl ore, 251. 

chalk, 121. 

copper gl^fsi.aoS. 

iron orei 224. 

Icvl orc.oC Siberia, 2^. 
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Red filver ore, n® 191. 
Reddle^ 121. 
/^ofi( cryAal, 30. 
RuhfJiltet 39. 
ieii4;, 28 

balafs, 18. 

bohemian, 30. 

occidental, 36. 

oAohedral, 28* 

oriental, 25. 
— ~ fpinell, 28. 

SageniUf 2 8 J. 
Sandf 127. 
Sand/iom, iji* 
Eapparfiy 74. 
Sapphyr^ oriental 25. 
— -— occidental^ 36. 
Seapiform iron ore, 22j. 
Seafrotb^ 81. 
SeUnile^ 97. 
Serpentine f 75. 
Sbiffer fpar, 54^ 
Sbi/hu, argillaceous^ 79. 
ib^or/, 46. 

green, 73. 

— — • pciCmatic hexagon, 52. 
— . red, 39, 283. 
Sbori'Ue^ 38. 
SienUe, 142, 
^lA'x, 32. 
SiRceotu fpar, 78. 
SUver^ native, «64. 
Sinapkf 30. 



^/«i«, n« 79* 

fmaragSte^ 8o« 

Sommitef 37. 

Soundf 18. 

5^rrf iron ore, 2Z7« 

Specular iron ore* 221* 

■' ■' laminated, 222« 

^/iW/, 28. 

Staurolite^ 62. 

Staurofitbe, 47. 

Staurotide, 47. 

Steaiites^ 82. 

Stiibite^ 67. 

Streaky 9. 

StroniiUSf caiboiMC o£^ IO$« 

— •• — fulphat of, 107. 

StruSurif 15. ' 

Su/pbat o£ lUdf 244. 

— — wnc, 247. 

Su!pbuf\ i6[« 
Surfaee^ 6. 

Swampy iron ore, 226* 
Sfvineflontt 96. 
T. 
7a/p, 51. 
TaJcUe^ $\. 
Telefid^ 2j. 
Texture^ 14. 
Tbaliite, 73. 
Tbumeirftone^ 'JU 
TUl, 129. 
Tin pyritet« 23 U 
710^00^,232. 



Ikde] 

Topar-t ancient, 83. 
— — - fidfe, 30. 

occidental, 3^1 
— — —oriental, 25, 
* ■■ ■ ■ Saxon, 36. J 

TcurmnHne, 48. ^ 

Trdnjparency^ j, 
Trapf 146. 
TrtpQiiy 44* 
Tlu/^x, teftaceoua, 96W 
Tw^Ht 277, 

V. 
Vefinnam^ ^0* 
Vitreous filw ore, 187. 

■ copper ore, 294. 
Volcamc a(hei, 158. 
Uranuic ocbre, 28 (• 

W. 
IVacken^ 148. 
/iTAi/f copper ore, 203, 
— lead fpar, 239. 
fVUberitit I02« 
Wolfram^ 276, 
/Fp9<£ff0, 232.. 

r. 

TanoKtey 7 1 . 
Teilow chalk, 122. 
■■ copper ore, 208 

Z. 
Zeolites 66* 

Zii/ertitit ^2. 
Zircon f 93. 
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^^cabean . , MIRABE AU (Honnorc Gabriel, Corote dc), weU 
i^ known both by his writingB, and the a^ive part whiah 
he took in bringing about the French revolution, was 
bom in 1749 of a noble family. Throughout life, he 
difplaTcd a fpirit averfe fronn every rcftraii^t, and was 
one of thofe unhappy geniufea in whom the moft bril* 
liant talents ferve cuoly as a fcourge to themfelves and 
all around them. It is told by his democratical pane* 
gyrifis, as a wonderful .proof of family tyranny under 
the old government, that not lefs than 67 /ettrej de ca- 
chet had been obtained by Mirabeau the father againft 
this fon and others of his relatives. Phis ftory, if true, 
proves, with at lead equal force, what mtnv anecdotes 
confirm, that, for -his (hare of them, the ion was not 
lefs indebted to his own ungovernable difpo(:tion than 
to the feverity of his parent. He was mdeed a monfter 
of wickednefs. Debauchery, gaming, impiety, and eve- 
ry kind jof fcDfuality, were i)ot enough for him. He 
was deilitute of decency in his vices; and to fupply his 
cxpencefl, fcrupled uot to perform tricks which would 
di {grace a thief- catcher. His fatho* and mother difa- 
greeing, commenced. a procefs of reparation; when Mi* 
rabcan, jufl liberated from prifon for a:grofi milde- 
meanor, was in want of money He went to his fathcfr, 
fided with him again tl his mother, on Whom he poured 
•a torrent of iovedti^s; and, for 100 guineas, wrote hia 



MIR 
father's memorial for the court. He then went to his Wir»I>«i. 
mother ; and by a iimilar coodu^ got the fame fum 
from her ; and Dotb memorials wereprefented. That 
the father of fuch a man ^Ihould frequently get him 
(hut up in prifon, can excite no furprife ; for- confine- 
ment only could withhold him from the perpetration of 
crimes. 

The talents of Mirabeau ted him frequently to em- 
ploy his pen ; and his publications form the chief epo* 
chas oThis life. His firft publication was* i* Effaajur 
le Dtfliottfmey *« An Effay on Defpmifai," m 8vo. 
Next, in one of his confinements, he wrote, 2. a work 
in 2 v<Js 8vo, On Leitret de Cachet. 3. Confidtratioas 
fur rOrdre de 'Cincinnatui^ 8vo. A remonftrance agalnft 
the order of Cincinnatus, propofcd at one time to be 
eftablifhed in America. The public opinion in Amt- 
rica favoured this remonilrancc, and it proved ^IFe^ual. 
4. His next work was in favour of the Dutch, when 
Jofeph 1 1 . demanded the opening of the Scheldt, in be* 
half of the Braba^^ons. It is totitkd, Doutesfur la 
Liherte dc PEfeanty 8vo. 5. Ltltre a VEmper cur Jo- 
feph II. fur Jon RJglement. eonccrnant P Emigration ; a 
pamphlet of forty pages^ in 8vo. 6, De la Caijfe 
d* Efcompte ; a volume in 8vo, written againft that etla- 
blifhincnt. 7 De la Bartque d* Efpagne^ 8vo; a remon- 
ftrance againft eTtablifhji;^ a French bank in Spain. A ' 
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eoDtroffdrff an'fing upon this fubjeft, he wrote agam 
upon it. S, Two pamphlets on the monopoly of the 
water company in raris. ' 

Soon alter the publication of thefe works* he waa 
fcnt in a public chara6^er to the court of Berlin 1 where 
he conduded the king^s affisirB juft as he bad forawrly 
done thc^e of his father and mother, fully ready to {a- 
crifice all parties* and to fell himfelf to the highe^ bid- 
der. With fuch a difpofition, he could not lung avoid 
the notice of the Prufliaii illuminees; and Nicolai Bref- 
ter, Gkdicke« and Leuobf^nring, foon became his con- 
ftant companions. At Bruufwick he metj^th Mau- 
vitlon, the worthy difciple of Philo Knigge, and at that 
time a profeflor in the Caroline college. This was the 
man who initiated the profligate Marquis in the laft 
nyfteries of illuminifro. 

Mirabeau was dill at Berlin when Frederick I la died* 
That monarch, as -is well known^ waa a naturalift, who* 
holding this life for his all, encouraged the propagation 
of infidelity in his dominions, from which refulted the 
▼try worfl confequences to the peace of fociety. Of 
this truth his fucceiTor Frederick William was duly fen- 
fible ; and determined to fupport the church eftabliih- 
ment in ;he moil peremptory manner, confiftent with 
the principles of religious toleration. He phbliftiedy 
therefore, IboD after his acceffion, an ediA on religion, 
which is a model worthy of imitation in every country ; 
bat It was attacked with tlie greateft virulence in nuro-> 
berlefs publications. It was called an unjuftifiable ty-. 
ranny over the conferences of men ; the dogmas fup« 
ported by it were termed abfurd fuperftitions ; the 
king's private charsder and his religious opinions were 
ridiculed and fcandaloufly abufed. The moft daring of 
thefe .attacks was a coUe^ion of anonymous letters on 
the conititution of the PrufBas ftates, univer£ally be* 
lieved to be the compoAtion of Mirabeau, who' certainly 
wrote a French tranflation, with a preface and rotes 
more impudent than the work itfdf. I'he monarch is 
declared to be a tyrant ; the people of the Prufiian do- 
minions are addreiTcd as a parcel of tame wretches, 
crouching under opprefllon ; and the inhabitants of St- 
kha, repreieated as ftill in a worfe condition, arc re- 
peatedly called upon to roufe themlelves, and alTert their 
rights. 

About this time he publifhed, 9. An EJfai fur U 
SeSe da JUummes f'ofit^ of the (Irangeft and moft impu- 
dent books that . ever appeared. In it he defcribes a 
itdt exifting in-Gemuuiy, called the ///vmm^//^/// and 
fays, that they are the moft .abfurd and grofs fanatics 
imaginable, waging war with every appearance of rea- 
fon, and maiotainirgthe moft ridiculous fuperjtitions. 
He gives Come accoint of thefe, and of their rituals 
and cdnSaioiiicBy as >if. he had fecn them all ; yet no 
fuch fociety as he defcribes ever exifted : and Mirabeau 
employed' his pow<r«^ of. deception, merely to fcreen 
from obfervation the real sHuminaiit by holding out to 
the rulers of tlates this igm* fatuus of his own brain. 
For a wjiile the effaycertaidiy coBtributed to blind the 
eyes of the German princes; and Nicolai, with others 
of the junto» .adopting the whim, called Mirabeau's £a* 
oatios OiJcuraoifUi and joined withihim in placing on 
the lift of Ohfcuraaten fcveral perfons whom they wifhed 
to make ridicukms. 

Long befoj^e his initiation in the myfteries of illu* 
misifv^ Minbfttt liid-J>tai/aoqiiitatc4 ^vidi all tiie re- 



volutionary' powers of the mafonte lodges; nor did be, Mirabesa. 
when initiated, undervalue thofe which flowed, or might ' 
flow, from Weifhaupt's inveittive genius. On his re^ 
turn to France, he began to introduce tbe new myfte- 
ries. among fome of his mafonic brethren. His firft af* 
foctate was the Abb^ Talleyrand de Pcrigord, who had 
already begun to z6l the part of Judas in the firft order 
of the church. But to have only intfodoced tlte my- 
fteries was not fttfficient for the Marquis ; he would 
have teachers cone from Germany, who were abetter 
verfed than he was in the illuminixing aits. Well ac* 
qoainted with the rcafons that had induced the chie& 
of the order to defer the converfion of France, he 
found means to eoavince them, that tbe time was now 
come for the accompliftiment of their views; and at hio* 
requeft a'dcputation was lent by Spartacus to illumi- 
nize that great kingdom. See Illumimati, n<i 40, 
41, SuppL 

When the aflembly of Notables was convened at Pa- 
Mirabeau foretold that it would foon ^e followed 
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by a meeting of the States ; and at that period he pub- 
lifhed a volume agiinft the ftockjobbing, then carried to 
a great height, intitled« 10. Denonciaiion de P agiotage 
au Roi^ et a PAJfewh^e di Nak^les^ -^vo« A Uttre de 
cachet was iffued againft him in oonfequence of this pub- 
lication; but he eluded pur fuit, and publifhed a pam- 
phlet a6 a fequel to the book. Y^m next work was 
againft M. Neckcr, 11. Lettre a M. de Cretelky fur 
i^ Jdmim/lration de M> Necker^ a pamphlet in 8vo. 1 2. 
A volume, in 8vo. againft the Sudtholderihip : jiux 
BataveSf fur ie Stadtbouderat. 13. Obfervations fur la 
maifon de force appeUi Bicetre^ an 8vo pamphlet. 1 4. 
Another trad, intitled, Confeils a un jcune Prince qui 
fent la neceffiii de ref aire fon education. 15. He nOiT 
proceeded to a larger and more arduous work than any 
he had yet publifhed, on the Prufiian monarchy under 
Frederick the Great : De la Monarcbie Prujienne fous 
Frederic le Grand^ 4 vols, 4to, or eight in 8vo. lu 
this work, he undertakes to define precifely how a mo- 
narchy ftiould be conflituted. When the orders were 
tCfucd for convening the States general, Mirabeau re* 
turned into Provence ; and at the fame time publifhed^ 
16. Hifloire Secrette de la Cour de Berlin^ two .volumes 
of letters on the Seciet Hiftory of the Court of Bcrh'n. 
This work was condemned b^ the parliament of Paris, 
for the unrcferved manner in which it delivered the cha- 
ra6iers of mar^y foceign princes. As the eie^.ibas pro- 
ceided, he offered himielf a candidate in his own order 
at Ai\ ; but he was fo abhorred by the noblcfiV, that 
they not only rejc^led him, but even drove him from 
their prefence. This afFront fettled his meafures, and 
he determined on their ruin. He went to the ccmmons^ 
di£:laimed his being a gentleman, fct up a littler fhop in 
the maiketplaoe of Aix, where he fold triflea; and now,, 
fully refolved what line he fhould purfue, he courted 
the commons, by joining, in all their excefles againft the 
nobleffe, and was at laft returned a member of the af- 
Cbmbly. 

In confequenee of tltis, he weM to Paris ; where the 
part he took was adive, and fuck as tended, in 'general, 
to accelerate all the violence* of* the revobtion. < He 
now pubhfhed, periot^ically, 1 7. his Lettres a ft^ Com* 
mettant^ Letters to his Conftitu^titsj whickform, whea 
eoUeded, 5. vols, 8vo. It is fnppofed, that the fatal 
nuadiiirc of the jiiaAion of tUe threa ordcxointo one na,. 
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MMmkv^ tLnd aflMblff ww gieidy pronoiCcd bf tlxfe iettm. Cid^oremrimidh bcrcmd it» we obliged to tdcctkii Mlr^ 

MiiM. f iif pvkkic cvcott of thcfc timet, aod the part taken is mate, after liavinflr anderaoBC the ■epeicuSDii of tbefc I 

' theia by MirtbeaO) are the fobje& of genenA Uftorf «. aaoii2taiDt4 and the ouddk cf the Gi4f, infteadoftfag *'*^ 

He lived to fee die conflitutioa of 1789 eftablilhed>ibii« eahn which it mighe hai« enjoyed) is expoCied to the '^ 

not to Cse its confeqiicnces— 4he deftroAkNi of the mo- «mted efforts of two ftreant dF fnod* defrcnding in difl 

narchy, the death of the kiqgf and iIk ruin of dlpio* fcicnt dfrcftions. Hcnoe atife thofe whiilwDds which 

perty t He was aeenfed, as wdl as the dvhe of Orw fcem to charaderilr the aiftnl, and appear to have ia- 

leans, of hiring the mob which attadvd^VerCuBca on the ^4occd the ancienta to call it Cttcitu^ ^ im4me gut a^ 

5th and 6th of Odober 1789 ; but with him was alio VirtighL\ See Ami, GeUtm^ 1. iL cap. 2Z. 

ncqnittcd hy the trihnnal of the Chatdet. The domi« ^ The fecond caiife is, the general flope of die 

nion of his iskiqaenee in the Natianal AfSen^y h^ gremnds, defcending from all fides towards the Gulf; 

long been abfolntr, and, on the 29th of January 1791^ which becoming all at once lower and mane fiiatberly 

he was eleded prefident. At the hitter end of March, than the knds extending behind it, is^ itom tfacfe joint 

in the fame year, he was Iciaed by a fever, and died on wcnmRances, rendered die hotteft point of aH the ad« 

the 2d of ApriL jacent coontiy z and, as the air on the fnr&oe of the 

The talenta of ICrabean will not be doubaed, thooA earth always tends from the colder to the warmer re* 

ibey were oevtaiiily rather brilliant than profound* T« gions,. the Gulf of Lyons is aftunlly the* centre towards 

be noticed, and to lead, were the fole objeds of his am»^ which the air from all colder poinu between eaft and 

hition \, and for the attainment of theni, he took the weft rnnft prefs. This caiife, then, alone wcndd be pro* 

Ude of the difcontented, aa the beft ^eld frr hia match- duftive of winds dire6bed to the* Gulf, even' if the re>» 

kfs eloquence. Yet there wns no man more devoted to percufiion of the mountains did not exert its influence, 

the principles of a court than this Marquis, prated he ** Fmllyt it is well known, that in aM gidfathelaod« 

could have a fhare in the adminiftration ^ and a fhare he winds blow more forcibly than oppofite to plains and 

would haw obiaioed, if any thing moderate wonld hant^ promontorica» wlmtever be the fituation o£ tba(e gulfr.. 

fatisfied him : But he thought nothing worthy of hinr I iq>preheBd, indeed, on ftriA examination (fiiya our an* 

but a place of aftive truft, and a high department ; ita^ thor), chat this caufif is blended vrtth the preoeding ^ 

tions which all knew him not qualified' to iilk Wa|it« hut as the faA is geneiafly admitted, and in fomt c&m 

ing knowledge of great things, he was learned only in can be explained only by rtafons drawn firom the efeda 

the buftltng detail of intrigiie, and wonld, at any time, of heat, it may not improperiy,. perhaps,, be diftin^^ 

have facriticed his deareft mend, and the intctefts of his aKutioned. It is, at leaft, nece&ry to fuppofc, that 

country, for an opportunity of ^aercifing his brilliant feveral caufes produce the miftral, in order to undcrb 

oloqucnce, and indulging his propenfity to fatire and ftand why, notvrithftanding the variabknefr of the fen* 

lampoon Bat the greateft obftacle to hif advancement fons and temperatures, that wind \m fo fingulariy con- 

tmder the old government was the abject worthlellnefs ftant in Lower Languedoc jmd Lower Provence. A 

of his chara6kcr. Drinking was the only vice in vrhich very remarkable inftance of this conftancy is recorded 

he did not indulge ; and from this he was reftrained by by the Abbe Papon, in his Vftyogt de Pro^entt^ torn, 

his cxhaufted coniHtntion. To his brother, the Vif- ii. p. 8i. He afferts, that during the years 1769 and 

«ount, who was frequently intoxicated, the Marquis 1770, the miftral contimied for fourteen* months fuccef- 

one (iay faid, ** I^ow can you, brother, fo expofe youiv fively. But the three caufes which I havrftated, taken 

£t\iV* ** What (replied the Vifcoont) ! how infatiahle ieparatdy, vrill explain its frequency, and, united, will 

are you ? Natuw has given you every vice ; and having acooitnt fi>r its force.** 

left me only this one, yon grudge it me !" MIXT Anglb, or Flgmrt^ is onecbntained by both 

MISTRAL, t^e mme of a vriod, which is men- right and curved lines, 

tinned in almoft every account that we have of Pro- ^ ^izr NunJfer^ is one that is partly an integer and 

vence, and which is remarkable for blowing almoft the partly "a fradion ; as 3f. 

whole year from north weft or vpeft*north-weft, in a di* Mtxr Raiio^ or Pr9p9rtion^ is when the fnra of the 

mate wllere the wind (hoiild be variable. It is faid to antecedent and confcquent is compared with the dilFer- 

contribute to the fidubrity of the air, by difperfing the ence of the antecedent and confeqncnt | 

cxhalations of the marihes and fbgaant waters, fo oonw ag if J 4 : 3 : : 12 : 9 

mon in the fonth of Lanp^doc and Provence ; but at \ a ibz i c x d 

times it is aUb very injunons, oratleail veiy trouble- tken J 7 • « ^ : 21 : 5 

iome. It is not, however, on either of thefe acconnia |a«f^:a— 3; ic ^ die^-^d, 

that it is introduced into ^lis Work, but lor the fiike MOCASSIMAH, in Bengal, revcnae facikdby a 

of the caufea affigned by Sauflure for iu conftancy, dirifion of the produce, 

which may be applied to other winds thu neariy re- MOCHULKAH, bond or obligation, 

iemble it ; and which he found might be reduced to MCBRIS, abke in EovrT, occafioiHilly mentioned 

lliree. in that article (EncycL)^ and generaHy fuppofrd the 

** The firft and moft cffednal caufe (he fays) is the pfoduAion of human art^ Of this, however, Mr Brown 

fituation of the Gidf of Lyons, the banks of wiiich tre nys it bears noteark. .*« Thefliape, as far as was diftin- 

the principal theatre of iu ravages. This Gulf, in guiftiahle, feems not inacatraccly laid down in D'Aa- 

fad, is fituated at die bottom of a funnel, formed by villc's map, unlefs it bci that the ^end neareft the Nile 

the Alps and Pyrenees. All the winds blowing from Ihould ma more in a north-weft and &>uth-eaft direc- 

any point between vrcft and north, are forced by thefc tion. The length may probably be betvpeen 30 and 40 

mountains to unite in the Gulf. Thus, vrinda which miles ; the brcwkh, at the vridefl? part he couU gsis, 

wouM not have piciasied but at one extaooitjp of: tho was 5000 toiter M^«kfB^witk«»lHit«nt { thsft is, near* 

^ If 
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^ofoiEel, I7 'fix miki. The utmoft pofliUe extent of circoit 
(I muft of courfe be .^o leagues. On the oorth-eaft and 
ibuth 18 m rocky ridge» in every appearance primeval. 
In (horty nothing can prefent an appearance more un- 
like the works of men. Several fifhermen* in miTerable 
boats, are conftantly employed on the lake. The wa- 
ter is brackifh, like mod bodies of water under the fame 
circumftances. It is, in the language of the country, 
Biriet el'kerun^ probably from its extrenuties bearing 
fome rcfembhnce to horns. 

MOFUSSEL, a relative ternv, fsgnifying the fub- 
ordinate lands or diflri£U, oppofed to Sudd£r, which 
is the head. 

MOHACZ, MoHATz, or Moho^,^ a town in the 
Lower Hungary, upon the Danube, between the river 
Sarwiza to che itorth, and the Drave to the fouth ; four 
German mUeft from either, fix from EfTcck to the north, 
and nine from Colocoa to the fouth. This otherwife 
fin all place is memotable for two great battles here 
fought ; the firft between Lewis king of Hungary and 
$olyman the Magnificent, in 1526 : in which that un- 
fortunate Prince Lewis (being about 20 years old), 
wiih 25,000 men, fought 300,000 Turks \ when, be- 
ing overpowered by numbers, 22,000 of the Chriilian 
army wm (lain upon the place ; 5000 waggons, eighty 
great cannon, 600 froall ones, with all their tents and 
baggage, were taken by the vidiors ; and the King, in 
his flight over the brook Curafs, fell into a quagmire, 
and was fwallowed up. After which, Solyman took 
and flew 200,000 Hungarians, and got fuch a footing 
in that kingdom, that he could never be expelled. This 
fatal battle was fought O^ober 29. The fecond, in 
fome part, tetrieves the lofs and infamy of the former. 
The Duke of Loraine being fent by the Emperor, with 
exprefs orders to pais the Drave and take Efleck, his 
highnefs, July 10, 1687, with great difficulty paifed 
that river, then extremely fwelled with rains ; but find- 
ing the Prime Vifier encamped at EfTeck, with an army 
of ioo,oco men, fo ftrongty, that it was not poifibk 
to artack him in that poft without the ruin of the Chri- 
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they fell for extirpating thofe deftruftive aniouds ire of 
very little avaiL Even poifon feldom produces any con-' 
fiderable t&tQi \^ becaufe the mole, while it does not 
drink, lives only on roots and worms. Under the word 
Mole (^EncycL ), fome directions will be found for clear- 
ing fields of this deftru&ive animal ; but the following 
are perhaps preferable, as they feem to have been the 
refult of much experience : 

Immediately at daybreak, it will be necef&ry to 
make a tour round the gaiden or meadow, from which 
it is wifhed to extirpate the moles ; for at that time 
they will be all found at work, as may be feen by the 
hiUs newly thrown up. I^ tlie perfon is then clofe to 
the hill, he muft proceed as the gardeners do, and .turn 
up with a ftroke of the fpade the hill together with the 
^^g£^* The paflage is then cut through before the 
animal is aware of the attack f and therefore it has not 
power to efcape. If the mole-hill be frefb, even though 
the animal may not be throwing up earth, the perfon 
ought not to lofe his time in wailing, but (hould inune« 
diately proceed to the operation above-mentioned. 

If you find a frefh hill Handing by itfelf, which feems 
to (hew by its fituation that it has -no communication 
with any other, which is always the cafe when the mole 
has worked from«the furface downwards in endeavour* 
ing to procure a more convenient habitation, after the 
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flian army, he retreated, and repafled it the 23d of the teen inches. 



hiU has been turned up with the fpade, a bucket of 
water ihould be poured over the mouth of the- paflage* 
By thefc means the animal, which is at no great dif- 
tance, will be obliged to come forth, and may be eafily 
caught with the hand. 

You may diCcover alfo whether a hill has any com- 
munication with another, if you apply your ear to ity 
and then cough or make a loud noife. If it has no 
communication with the neighbouring hills, you will 
hear the terrified animal make a noife by its motion. It 
will then be impoflible for it to efcape ; and you may 
either pour water into the hole, or turn up the hill with 
a fpade, until the mole is found ; for, in general, it ne- 
ver goes deeper into the earth than from fifteen to eigh- 



fame month ; where, upon the 29th, the Prime Vifier 
palled that river at EiTeck ; and upon Auguft 1 2th, 
there followed a bloody fight, in which the Turks loft 
100 pieces of cannon, 12 mortars, all their ammunition, 
provifions, tents, baggage, and treafure,.and about 8000 
men upon the place of battle, befides what were drown* 
ed in paffing the river, which could never be known* 



When any of the beds in a garden have been newly 
watered, the mole, attrad^ed by the coolnefs and moi- 
flure, readily repairs tliither, and takes up its refidence 
in them, making a paflage at the depth of fcarcely an 
inch below the furface. In that cafe it may eafily be 
caught. When you fee it at work, you need only 
tread behind the animal with your feet on the paflage 



After which vid^ory. General Dunewalt, September ,to prevent its retreat, and then turn up the hill with a 

30th, found Efl*eck totally deferted by the Turks, and fpade ; by which means you will be fure to catch it. 
took pofleflion of it. When you dig after it with a fpade, the animal forces 

MO HER, in Bengal, a gold coiof worth about 33 its way downwards into the earth in a perpendicular di- 

Ihillings. . region, in order that it may the better efcape the threa- 

MOHERIR, a writer of accounts. tened danger. In that cafe it will not be neceflary to 

MOINEAU, a flat baftion raifed before a curtin dig long, but to pour water over the place, which will 

when it is too long, and the baftions of the angles too Ibon make the animal return upwarjjfs. 
remote to be able to defend one another. Sometimes People, in general, arc not aware of the great mif- 

the moineau is joined to the curtin, and fometimes it is chief occafioned in fields and gardens by thefe animals, 

divided from it by a moat. Here mufquetry are placed We are, however, informed by Buffbn, that in the year 

to fire each way. ^ 1740 he planted fifteen or fixteen acres of land with 

MOLE (See TjkLrAfJSncycL)^ is an animal exceed- acorns, and that the greater part of them were in a 

ingly troublefome, both to gardeners and farmers; and little time carried away by the ncioles to their fubterra- 

ther^are perfoas who contrive to make a livelihood by the nean retreats. In many of thefe there were found half 

trade of moU^catching. Thefe men, it is well known, a bufliel, and in others a bufhel. Buffon, after this cir« 

«re genei^y quacks and cheats % and the fecrets which cmfUacet caufed a great number of iron tnps to be 

SuppL. Vol. IL Part L LI conftr6&ed | 
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Mc'inent*, conftruAcd ; by which, in Idi than three weeks, he the priefts, and afterwards comniuoicate them to their WoagfMf. 
Biong earti. caught 13CO. To this inftance of the deTaftattoo oc- fellows. 'ITicy are never correAed ; becHufc it would 
^ cafioned by thefc animals, we may add the following : be a crime to beat a child, who, according to the re- 
in the year 1743 they were fo numtroas in fome parts ceived notions^ has not fufflcient reafon to diflinguifh 
of Holland, ' that one farmer alone caught between five good from evil. This lenity extends even to the chil- 
and fix thoufand of them. Th( deftruflion occaiioned dren of Chrifttans, though in a ftate of flavtry. They 
by thefe anhnala is,- however, no new phenomenon. Wc are treated in all refpeds like the children of Arabs ; 
arc informed by hiiiory, that the inhabitants of the and the man who fhould he rafh enough to (Irike one 
iiland of Tencdos, the Trojans, and the ^olians, were of them, would endanger his life. Very different is their 
infefted by them in the earlicft ages. For this reafon treatment of Negro children ; who may indeed join in 
8 temple was ereded to Apollo Smynthius, thedeftroy- all the amufements of the young Arabs, and even at- 
er of moles. See Economtfche HeftCy Vol. VII. Part 5. tend the public fchool«i; but if they be guilty of a fault, 
and Vol IX. Part 4. ; or Phtl, Maga^tncy N** 5. thty are feverely punifhed. 

MOMENTS, in the new dodrine of infinites, de- When the child of a Mongeart becomes tired of the 

note the indefinitely fmall parts of quantity; or they are places of public ir.(tru6lion, he quits chem at pleafure, 

the fame with what are otherwife called infinitefimals and, without ft elingconftralnt, or hearing reproach, goes 

and differences, or increments and decrements ; being and employs himfelf in tending his father^s flocks : and 

the momentary increments or decrements of quantity accordingly there arc very few among them who can 

confidered as in a continual flux. read. Thofe who pcrfevere in the fludy of the Koran 

Moments are the generative principles of magnitude; are made priefts, after having paft an examination be- 

they have no determined magnitude of their own, bat fore the learned elders, and enjoy the greaieft public 

arc only inceptive of magnitude. confideration. They have no need of cattle ;" for thofe 

Hence, as it is the fame thing if, inftcad of thefe of the nation being theirs, they find their fubfiflence 

moments, the velocities of their increafes and decreafcs everywheiv. 

be made ufe of, or the finite quantities that are propor- It is generally at feven or eight years of age that chi!- 

tioiial to fuch velocities; the method of proceeding dren undergo the painful operation of circumcifion. 

^hich confiders the motions, changes, or fluxions of Their head is alfo (haved, nothing being left but four 

quantities, is denominated by Sir Ifaac Newton, the k)cks of hair ; one of which is cut off in a meeting of 

method effusions. the family, at each remark?.ble a^ion performed by the 

Leibnitz, and moll foreigners, confidering thefe tnfi- child. If, at the age of i 2 or i ^, he kill a wild boer, 

nitely fmall parts, or infinitefimals, as the differences of or other bead of prey, that fhould fill upon his fl^k, 

two quantities, and thence endeavouring to find the he lofes one of his locks. If, in the paffage of a river, 

differences of quantities, r. e, fome moments, or quan- a camel be carried away by the ftream, and he fave it 

titles indefinitely fmall, which taken an infinite number by fwimming to its affillance, another is cut oflp. If he 

of times (hall equal given quantities, call thefe moments kill a lion, a tiger, or a warrior of an hoflile nation, in 

differences ; and the method of procedure, the differen- a furprife or an attack, he is confidered as a man, and 

ttal calculus. his head is entirely (haved. 

MONGEARTS, one of the tribes of wandering Different from the other Arabs their neighbours, 

Arabs which inhabit the Sahara, or Great Defert of and indeed from the Mahometans in general, the Mon- 

Afrlca. Their time is wholly occupied by tending their gearts trouble no man on account of his religion. The 

cattle ; and bccaufe they are little (killed in the ufe of only one which they do not tolerate is the Jewifh ;'and 

arms, Mongeart is -a term of contempt among the people were a Jew to enter their territory, and have the mit- 

by whom they are furrounded. Their, country, with fortune to be taken, lie would certainly be burnt alive, 
its produce, will be defcribed under the title Sahara According to M. Saugnier, the women are much 

tn this Supplement} it is the bufinefs of this article mere- more refpcAcd among the Monge^rts than among the 

ly to exhibit the manners of the people. neighbouring nations ; but the evidences which he gives 

lliey are all Mahometans, and offer up prayers three of thn refpe^ are very extraordinary, 
times a day, fomctinnes oftener; but having no mofques. When a Mongeart is defirous of undertaking the 

thefe prayers are never pronounced in public, except care of a f4mily, he pitches upon the girl that pleafes 

when the horde is vifited by a pricfl, who feldom comes him the mol(, and a(ks her of her father without far- 

but upon account of the childrens education. Then all ther formality ; nor can the latter refufe her, unlefs the 

the Arabs affemble at the hour of prayer, place them- man who pretends to her hand have done fomethlng 

fclves in a line, turn to the eaft, and, wanting water in- contrary' to the laws of the nation. The girl is con* 

the defert, rub their face and arms with fand ; while dueled by her parents to the tent of her miure hut- 

the prieft recites aloud the general prayer. It is the band, where there is always an abundant repifl prepared 

fame as that which is rehearfed by the pubhc crier in for the ceremony. Prefents are made to the father; 

the mofqnes in civilized countries. but if the fonin law be poor, hid wife^s family aflift him. 

The priefis are employed in travelling about the and fnrnilh him with the means of increafing his flocks; 

country to infkruft the children. There is nothing like if, on the coiKrary, he be rich, and the father poor, he 

force in their education. The little boys meet in the fupports the whole family in his own- tent. The em- 

. morning of their own accord, at the plkce of inftruc- ployment of the wife, thus married, is to prepare tlic 

tion, which is to them a place of recreation. They go food ; to fpin the goats and camels hair, of which the 

. there wttli a fmall board infcribed with the Arabic cha- tents are made ; to milk the cattle ; to pick up the ne- 

racers, and a few maxims of the Koran. The oldcft, ceflary fupply of wood for the night ; and when the 

and the befl. infbrmedt receive their leffons diredly from hour of repaft is come, to wait upon her hufband. She 

llien 
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taiim^firt^ then ents by herfelf what has been left by him and his gearts as among all the wandering Araba^ Indeed tbey Mongearti.- 
,^ i male flave?. She is, indeed, in no great danger of ha- arc carried to ^ch a length, that were a man to enter ' ^' ' "' 
ving a rival brought into the family ; for though poly- the tent of him whom be had wounded, or even killed,. * 
gamy be allowed by his religion, the poverty of the Mon- he would there meet with a iacred and inviolable afy- 
geart generally prevents him from taking a plurality of lum, although furronnded by thofe who mud natuniUy 
wives. She is, however, liable to be divorced at will defire his ruin. The tent of the chitf is always that 
when (he docs not bear boys ; but if (he have the good to which ftrangers, upon their arrival in the horde, are 
fortune to have one or more male children, her huf- directed. But the chief could not entertain, at his ow^'n 
band's regard for her is inconceivable. She has no expence, all the ftrangers that happen to pafs ; and 
longer a divorce to fear, has an abfolute authority in therefore every tent in the horde is obliged to fumifli 
the tent, and palTes her whole time in converfation, him with two pounds of ground barley ftet week, to 
deep, or dancing, as (he thinks tit. The captive ne» enable him to maintain the ancient holpitality. 
gref&s do all her work, and are no lor.ger aflllled in The chiefs cf hordes are always the eldeft of their 
theirlabour by the Arab's wife, who treats them, on families. The difference of .wealth is not confidcred ; 
the contrary, with the greatefl haHhnefs and arrogance, the chief often having feveral individuals at his lioufe 
When m woman is not agreeable to her hu(b:uid, or richer than himfclf, wlio neverthelefs obey him in every 
when he is difagreeable to her, they have it in their particular. He- is, propeily fpeaking, their king ; ex* 
power to part. The formality in this cafe confiils in amines their difference .with the old men, and judges 
the wife's retiring to her parents* If the hufband be withuut appeal. As to himfclf, he cannot be tried but 
attached, to her, he goes thither in queft of her ; but if by the chiefs of feveral hordes affembled. It is his bu« 
Ibe perfift in refufing to return, (he is free, and at liber- finefs to dttermine the fpots where the tents are to be 
ty to marry another. If, however, (he have had a chQd, pitched, the moment of departure, and the place where 
efpecially a boy, (he has not the fame privilege; in that the caravan is to flop. If the pallurage do not fuffice 
cafe» if her retreat (hould lad more than eight days, it foV the herds of all the horde, it divides, and the chief 
might be puni(hed witb death. affigns the ground for the different encampments. They 
When a roan beats his wife, it is a fure (ign that he are very often compofed of no ir.ore than ftven or eight 
IS fincerely attached to her, and that he does not mean tents, according to the quality of the ground they meet- 
to part with her ; if he content hi mfe If with reproaches, with. The tent of the chief is always the Urged and 
the wife thinks herfelf defp'fed, and infallibly retires to moft lofty, and is placed in the centre of the divifions. 
. her parents. Hence it is, that in .the moft trifling dif- When it is determined upon to quit an encampment, 
putes the women are cruelly beaten : they prefer it to which neverbappens till the padure is exhaufted,the chief 
the complaints that the hufband might make to their fets off to choofe another fpot. In thefe removals the 
parents ; this proof being the moit certain one of a women alone do all the work. Early in the morning 
man's fondnefs for his wife. When a girl marries, (he they fold up the tent, and load every thing upon the 
makes up her mind to fuch treatment, deeming it much camels backs; they then move (lovely on, that the cattle 
more fupportable than the humiliations (he would other- may have time to feed upon the way. 
wife txpeiynce from her family, in confequence of her Great refpe6i is paid by the Mongearts to all old 
hufband *s complaints. men, who enjoy the fame prerogatives as the priefbt 
The oonjugal fideUty of the Mongeart women is in* and fuch Arabs as have viHted the tomb of Mahomet at 
corruptible. Differing in their opinions from many Mecc9* Together with the chief they arc the judges 
other Mahomet&ns, they believe themfelves immortal of the horde, and take cognizance of all offences, the 
like the men ; but they do not flatter themfelves with pain of death being the only punifhment which they 
the pofiibility of happinefs in the ether world, unlefs cannot decree. An affembly of feveral chiefs is the 
they (hall have been faithful to their hufbands in this, only tribunal which can infiidl capital punifhment ; but 
Women, who have been falfe to tHeir hufband's bed, as the accufed has generally a number of friends, it feU 
will be doomed, they think, %o etenial /lavery to the dom happens that he is capitally convi61ed. 
more virtuouR part of their fex, without ever partaking, A war between two Mongeart tribes feldom happens, 
in the fmalleft degree, of their blih, and is never bloody : but the different families deiiroy 
Mongeatt women often vifit one another; and on one another fafl enough in their intefbine broils. They 
thefe occafions, the honour confiils in letting the fe- arc all thieves ; and indeed theft is a crime only in the 
male who comes to fee her friend or relation do all the day-time, being author ifed by law during the night, in 
work of the tent. The vifitor affumes the management order to compel them to take care of their cattle, 
of every thing, dreffcs the vidluals, churns the butter, Could they find redrefs when robbed by night, they 
and keeps herfelf continually employed; while her friend would be lefn vigilant; and their herds and flocks would 
entertains her with an account of the different affairs of be more expofed to the wild beafls that over-run their 
the family or nation. The heartinefs of tlie welcome country ; but being obliged to be on their guard even 
is meafured by the extent of the work fubmitted to the againft their nearefl neighbours, they are always ready 
guert, who generally prepares double the ufual quanti- to lepel both the lion and the tiger. Theft, even in 
ty of food ; fo that the Arab is obliged to invite hfs the daytime, is fo far from being punifhed, unkfs de- 
neighboiira to partake of the repaft. . The (laves are tedled at the inftant of commiflion,, that when any thing 
always pleafed with tbtfe entertainments, a larger por- is ftolen unperceived, it becomes the lawful propeity of 
tion then coming, to their lot. It is the bulinels of the' the thief. In vain would the rightful owner recognize 
vi/itor to do the honours ; nor will (he fuffer any body it in his neighbour'a tent ; he cannot reclaim it;. it ceafes 
about her to, remain diilatibfied. ' to be his from the moment he has been negligent in its 
The laws of hafpitaUty.atcobferved anaong the Mon* care. Hence arilcs this peoples inclination for rapine : 
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MMfrcvt*-they <b oot tbink Uwy cotninst a cnmCf acd only fbi* Iock» covcfing the priming, to prevent the pieee fiom MsDpu^ 

'■ ' low, in thit legard, a cuftom allowed by their laws. Roing off, contrary to the intention of him who cairica "■ — ~^ 

When an Arab is going to market, or on his return it. The poor, who do not pofTefii muikett, wear dag* 

ftom thence, if he do not take the grcateft care to keep gers, made like the Flemiih kaiTes^ with leati^ iheafcbs. 

his journey a fecret« he is often attacked. Neighbour- Jliey arni^ themfclvet-alfo with a thick ftick, to the eiid 

ing Arabs are defirous of profiting by his induflry ; of which they fix a kind of iron «-edge. This weapon- 

and as there are no pcrfons in the country appointed to is exceedingly dangcro.us at ciofe quaitert. Others 

apprehend robbers, the hope of booty fpurs them on to carry xag^js^ or (lender javelins. In a wotd, the pnri- 

the attack. That they may have nothing to fear, they cipal riches of an Arab, and his htghcft gratifications, 

lie in wait, when the night is coming dn, for him whom arc a handfome mufket and a good dbgger. He preftn 

they mean to pillage. Their intention is never to kill ; them to neatnefs of apparel ; Tor as to drefs, it ia indit- 

they only endeavour to furprize, to difarro, and to make ferent to him whether he be clothed in Guinea blues, 

themfelves mafters of every thing that comes in their woollen ftuffs, or goats fkins. 'iheir arms being iheir 

way. But it fometimes happens, that tbe man they principal 'ornament, they take particular care to put the 

intend to plunder, being acquainted with the cufb^ms muikets in leathern ba^, by way of keeping them in 

of his country, ke^s an attentive e^, ftands on his good order, and preferving them from the rutt. 
guard, fires upon his affailants at the firft motion he ob- All the riches of the Mongearts confift ii) their herds ^ 

ferves, and then fights defperately with his dagger. The and accordingly they take the greateft care to preterve 

report of the mufkct almoft always brings out the neigh- them. If a beaft. be fick, every thing is done to cure 

bouring Arabs, who, in virtue of the laws of hofpitali- it ; no care is fpared ; it is even treated ^th more at* 

ty, v£t the defence of the weaker fide. They run op tention than a man : but when it evidently appears thac 

well armed ; and then woe to the aggrcfTon, if they do there is no hope of faving its life, they kill and eat it. 

apt fave themfelves by a fpeedy flight. If it be a camel, the neighbours are called in ta partake 

The flocks ^d herds of the Mongearts are eompft)- of the repaid ; if a goat, the inhabitants of the tent fuf- 

fed of nothing but fheep, goats, and camels ; alV animalt fice for its confumption. . An animal that dies without 

patient of thiiil. Horfes are very fcarce in thefe can- ftiedding blood is unclean. Its throat mufb be cut; the 

tons, none but the pofTeiTors of numerona herds being perion who kills it turning to tlie eaft, and pronoun-^ 

able to keep them ; becaufe, for want of water, it is cing beforehand the firft words of the general prayer, 

neceflfary to have milk in fufiicient abundance to give it An animal killed by a wild boar is imclean { nor is it 

them to drink. Great caie is taken to preferve the ca- eaten although its blood has been fhed, becaufc the 

mel's urine, both to mix with milk, and to waHi the wild boar is itfelf an tmclcan beaft. That fpecies is fo 

different veflcls in which they put their food. Detefl* numerous in the de£eirt, that they do more raifichief 

able as is this mixture of milk and urine, they are often than all the other wild beails togedier. The Arabs 

Deduced to the ufe of it ^ hunger and third give a re- kill as many as they can*; but never tafte their fleih. 
lifh to every thing, Whatever loffes an Arab may meet with, he is never 

The only workmen ufeful to this nation are black- heard to complain ; he rifes fuperior to poverty, fup- 

flniths or goldfmiths, as they may be called indifferent- ports hunger, thiril, and fatigue, with patiei^, and hi^ 

ly. The Mongearts not being fufhctently laborious to courage is proof again fl every event. God will have ic 

fl^ply themfelves to fuch occupations, thefe workmen fo, (ays he : he employs, however, every means in his 

come from Bilidulgerid, and dliperfe themfelves all over power to avert misfortune ; and often expofes himfelf 

the different parts of the defert. Wherever there are to the greateft dangers to procure matters of no real 

tents they arc fure to find work. They are fed for no- utility. 

thing, and receive bcfides the hire for their labour. When a father of a family dies, all the effe£b la- 
They make trinkets for the women, fuch as ear-rings his tent are fetzcd upon by the eldeft fon prefent at his 
and bracelets, &c. mend the broken veifeU, by rivetting deceafe. Gold, lilver, trinkets, everything difappears^. 
them, and clean the arms. They are generally paid in and the abfent children have only an equal fhare in the 
fkins, goats and camels hair, or oflrich feathers, accord- divifion of the cattle and the flaves. The girls are en- 
ing to their agreement. Thofe who have filver pay tirely excluded from afl participation,' and take up their 
them a tenth part of its weight for any thing wrought refidence with their eldeft brother. If the deceafird' 
out of that metaL On their return they fell what they leave children in helplefis infancy, the mother takes- 
have earned ; four or five excurfions at moft enabling them with her to her fiRer's, if fhe have a fifter mar« 
riiem to live afterwards at their ca£e in their own coun- ried ; if not, to her awn maternal roof. The dead 
try. man's poffeffions, however, are not lofl:; the chief of the 
The Mongearts alwaya carry a leathern bag, fufpend- horde takes care of them, and delivcts them in equal 
ed from their neck, in which they put their tinder, their portions to the heirs, as foon as they are old enough to 
pipe, and their tobacco. Their daggers are elegant ; manage their own property. If an Arab die without 
the hilt ia always black, and inlaid vrith ivory ; the nude children, his wife returns to her relations, and hit 
blade is crooked, and fharp on either fide ; the (heath brother inherits his effe6ks. 
' it of brafs on one fide, and of filver on the othcr^ and ' The Mongeartt have a rooted abhorrence of the Spa* 
of very tolerable workmanfhip. They wear fabres when niards, and never hSL to maffacre every mto of that na- 
they can get them, and prefer thofe of Spanifh make, tion who is fo unfortunate as to be fhipwrecked on^ 
Their muikets are always highly ornamented ; the ftock their coafts, while they referve the women for fale at 
is very fmall, and inlaid on every fide with ivory, and Morocco. The reafon of this hatred is, that the inka* 
the barrel emboffed with brafs or .filver, according to bitantt of the Canaries make frequent defcentt on the 
the opulence of the owner. There it a fpring to the Mongenrt coafta^ and cany off men, women^- cattle, and" 
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yh»kr, cfcty tUing tkn they meet wiih i and thefe people, be- 
ing ignorant of the fate of their countrymeny retaliate 
by death on all Spaniardis that fall into their hands, 
whilft they treat the Britifh and French as well as they 
can. 

MONNIER (Peter Charles Le), was bom at Paris 
on the 20th of November 1715. The proftflion of his 
father, or the rank which he held in fociety» we have 
not learned ; and we are equally ignorani of the mode 
in which he educated his ton. All that we know is, 
that young Monnier, from his earlieft years, devoted 
btmfelf to the ftudy of aftronomy ; and that, when only 
iatecn years of age, he made his fir ft obfervation, viz. 
of the oppofition of Saturn. At the age of twenty he 
was nominated a member of the Iloyal Academy of 
Sciences at Parts. In the year 1735 he accompanied 
Maupcrtuls in the celebrated expedition to Lapland, to 
meafure a degree of latitude. In 1748 he went to 
Scotland with Lord Macclesfield, to obferve the annu- 
lar eclipfe of the fun, which waa moft vifible in that 
country ; and he was the firft aftronomer who had the 
pleafure to meafure the diameter of the moon on the 
diilc of the fua. 
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Fofiff a beautiful free dwelling, where, till the break- ^""^ 
ing out of the revolution, he refided, and purfued his ~ ~ 
agronomical labours, and where his inftrumcnts in part 
yet remain. Some of them the prcfcnt French govern- 
ment has, at the inilance of Lalande, purchafed for the 
National Obfervatory. In 1751, the kinjif prefcntcd 
him with a block of marble, eight fx.*et in height, &%. 
feet in breadth, and fifteen inches in thicknefs, to be 
ufed for fixing his mural quadrant of five feet. This 
marble wall, together with the infiruments appended to 
it, turns on a large brafs ball and focket, by which the 
quadrant may be diredled from fouth to north ; thns 
fcrving to reftify the large mural quadrant of eight feet, 
which is immoveably made faft to a wall towards the 
fouth. 

With thefe quadrants Le Mbnnier obferved, for the 
long period of tbrty yearp^ the moon with unwearir.d 
perlcverance at all hours of the night. It is requifite, 
to be a diligent adronomer, to be able to conceive to- 
what numberlefs rnconveniences the philofopher is exr 
pofed during an uninten upted feriesof lunar obferva* 
tions. As the moon during a revolution may pajfs 
through the meridian at all hours of the day or night ; 



Louis XV. it is wcH known, was eictremely food oT- the atWonomer who, day after day, profe'^utes fuch c/b- 



aftronomy, and greatly honoured its ptofefTors : he lo^ 
ved and efteeroed Le Monnier. i have feen the king 
kimfelf (fays Lalande) come out of his cabinet, and 
kiok around for Le Monnier ; and when his younger 
brother was prcfented to him on his appointment to the 
office of firft phyfician, his Majefty was pleafed to wifh 
bim the merit and reputation of hn brcHher the aftro- 
nomer. AU the remiarkable celeftial pbeaomena were 
always obferved by the king, i* company with Le 
Monnier. - Thus he obferved' wkb htm, at his chateaa 
of St Hubert, the two celebvated tranfits of Venus thro' 
the diik of the fun in the years 1 761 and 1769; as ap- 
pears from the Memoirs of the Royal Parifian Acade- 
my of Sciences. It well deferves to be here recorded 
in what manner the king behaved during thefe import 
tant obfervations^ and how little he difturbc d his aftro- 
noraers (the celebrated La Condamine being likewife 
permitted to obferve the tranfit in his prefence) in this 
occupation ; the proper time for which, if permitted to 
pads by, could cot be recalled. Le Monnier relates in 
his DiffiETtation, that ^ his .Majefty perceiving that we 



fervatioDS, tnuft \mi prepared at aU, even the moft in* 
convenient, hours, and facrifice te them his fleep and* 
all his enjoyments. How fecluded from- all' the plea* 
fures of focial intercourfe, and how fatiguing fuch a: 
mode of life is, thofe aftronomers, indeed, know not 
who then only fet their pendulum clocks in motion, 
when fomc of the eclipfes of th^ fun, moon^ or of the 
iateltii^s of Jupiter, are to be viewed. At this time,. 
and in the ptefcnt ftate of the fcience, thefe are juft the 
moft infignificant obfervations ;^ and an able aftronomer, 
well fuppUed with accurate inftruments, may every dtty^ 
if he take into bis view the whole, of his profeflion, 
make more important and more aeceflary obfervations. 

Le Monnier was Lalande's preceptor^ and worthy 
of fuch a fcholar ; and he promoted his ftudies by his 
advice, and by every other means in his power. Le 
Monnier's penetrating mind', indeed, prefag^ed in youn^; 
Lalande, then only fixteeu years old, what in the ft- 
quel has been fo fplendidly confirmed* In* his twentieth 
year, he became, otw the recommendation of his precep- 
tor, a member of the Royal Academy: and in 1752 he 



judgrcd the laft contafts to be of the greateft import^ was propofed by him as the fitteft perfon to be fent to* 
ance» a profound filence at that moment reigned around ' Berlin, to make with La Caille's, who had been fent 

to the Cape of Good Hope, correfpondent obfervations,. 
for the purpofe of detennining the parallaxes of the 
moon, then but impeife^y known. Le Monnier lent 
his pupil for this expedition his mural quadrant of five 
feet. His zeal for aftronomy knew no bounds. For 
this reafon Lalande, in his Notice des Travaux dn C, 



«s." At the traufit of Venus in 1769, the king allow- 
ed the Marquis de Chabert, an intelligent and expert 
naval officer, who was juft returned from aliterary voy- 
mg^ to the Lctauit, to affift at the obfervation. In a 
court like that of Louis XV. fo icrupuloully obfervanc 
of etiquette, theie will be allowed to have been moft 



diftinguiihed marks of honour^ and of royal favour and Le Monnier^ fays of himfelf r ** ^efius moumeme lepr'in 
condefeeafion. ''. 

In the year 1750^ Le Monnier was ordeved to draw 
a meridian ac the royal Chateau of Bellevue, where the 
king frequently made obfervations. The monarch on 
this occafioD rewarded him with a prefent of 15,000 



eipcd refuUat defon xele pour PqffronomieJ 

Le Monnier was naturally of a very irritable tempert- 

as ardently as he loved his friends, as eafily could he be 

offended ; and his hatred was then impbcable. La« 

lande, aahe himfelf expreffiss it, had the misfortune to 

livres ; bat Le Monnier applied! this fum of money incur the difpleaiure of his beloved preceptor ; and he 

likewLfe itt a manner that redounded to the honour of never after could regain his favotir. But Lalande's gra- 



his munificent fovereign and of his country, by procu- 
imgnew and accurate inftruments, with which he a^ 
terwaids made his heft and moft remarkable obferva- 
liont* la 17411 the king gave him in Paris Reu dcla 



titude and refped for him always continued undinu- 
niflied, and were on every bccafion with unremitting; 
conftancy publicly declared : patieatly he endured from 
him vndelarved 31 treatmeat \ fo much did he bve and: 

cftecQik 
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M mnier. efteem his mftruflor and mtftcr to the day of his death, tion concerning thena. ht Monnicr left behind him no MomDui, 
•• I have not ceafcd to exclaim (writes Lalandc), as Dio- fon. .- " 

genes exclaimed to his mailer Abtiflhenes, You can- MONOMIAL, in algebra, is a iimpk or Tingle no. 



not find a fiick ftrong enough to drive me away from niial» confifting of only one term ; as a or ax^ oc a* 

yoiil" ^x^&c. 

What a noble trait in t!ic charaaer of Lalande, who MONOTRIGLYPH, a term in architeaure, dc- 

in 1797 wrote like wife an eulogium on I^e Monnier in noting the fpace of pne triglyph between two pilafters* 

the ft) le of a grateful pupil, penetrated with fenttments or two columns. 

of profound veneration and efteem for his beloved ma- MONSELEMINES, are a people which inhabit 

fter ; but Le Monnier would not read It. This is not that part of Bri^EouLGEaiD (fee Encycl) that bo<nders 

•the place to give a circumllantial account of this intti- 4>n the terrhories of the Emperor of Morocco. They 

rate quarrel ; we ftiall or.ly further remark, that La- are a mixtd race, being defcended from the ancient A- 

lande was the warm frieod and admirer of the no lefe rabs and fugitive Moors ; and they occupy a (pace of 

eminent aftronomer La Caille, whom Le Monnier mor* land, of which the limits arc indicated by loifty cnumns 

tally hated. An intimate friendftiip hkewife fubfifted placed at inte^-vals towards the defart. Their territory 

between Le Monnier and 13'Alembert ; but Lalande extends from about 30 leagues beyond Cape Non, to 

had no friendly intercourfe with the latter. the diftance of 20 leagues from St Croix or Agader. 

Among the icholars of Le Monnier may likewife be Though of different qualities* it is, for the mpft part, 

reckoned Henwart, the celebrated geometrician and pro- very fertile, and produces the neceflaries of life with 

.feflbr of mathematics at Utrecht; who, in alctter to Von little cultivation. The plains are watered by an infi- 

Zach, aftronomer to the Duke of Saxe Gotha, dated the nite number of ftreama, and abound with palm, date, 

26th of May 1 797, fays, *' Le Monnier is a penetrating £g, and almond trees. The gardens produce excellent 

and philofophical aftronomer : I learned much from him grapes, which are dried by the Arabs, and converted 

in Paris; though I lodged with the late De Tide, where into brandy by the Jews. Great quantities of oil, wax, 

I frequently made obfervations in c^'mpany with Mcf* and tobacco, appear in the public markets, 

fier. Le Monnier was the friend of D'Alembert ; and Mor^ induftrious and more laborious than their neigh- 

confequently an oppofer of Lalande." boursi the Monfelemine nation cultivates the earth. The 

This great man, who had, for fome year9, ccafed to chiefs of families choofe the ground moft fit for cnJti- 

exift either for the fcience of aftronomy, or for the com- vation. Its furface is turned (lightly over with a kind 

fort of his fr'endsy died at Lixeaux, in the province of of hoe, and then the feed is fown upon it : the field is 

Normandy, in 1799* aged 84 years. He left behind furrouuded with.bnOies, to mark the fpot, and to pre- 

him fome valuable roanufcripts, and a number of good ferve it from the cattle of the wandering Arabs. When 

obfervations; with rcfpe£t to which he had always been the crop is ripe, which is generally at the end of Au- 

very whimfical, and of which in his latter years he ne- guft, three months after the fowing of the feed, it is 

ver would publifh any thing. He had by hiin a fcries cut about fix inches from tlieear; and formed intofittle 

of lunar obfeivations, and a multitude of obfervations of bundles ; during which time every one labours without 

the fiars, for a catalogue of the ftars^ which he had an- intennilEon from morning to night. The com is 

nounced fo early as the year 1741 ; among which was brought before the tent, thrafhed, winnowed, and pia- 

twice to' be found the new planet Uranus : (See La* ced in the magazines. When the harveft is over, they 

Javdf's. jifironomiep TabUi^ p. 188, (a). The more he fet fire to the long ftubble, and abandon the field for 

was f equefted to communicate his obfervations, the two or three years. Their magaxines are large h<^ ia 

more obftinate he became ; he even threatened to de- the earth, formed like the fruftum of a cone, the in- 

flroy them. At the breaking out of the revolution, fides of which are hardened by burning wood in them, 

Lalande was greatly alarmed for the fafety of thefe pa- before the half winnowed corn be dcpofited. When 

.pers; he wifhedto preferve them from deftrufiion, and filled with corn, they are covered with planks placed 

trade an attempt to get them into his pofteflion ; but clofe to each other ; over which m layer of earth is laid 

all his endeavours were in vain. He was only able to level with theibil, to prevent it from being difcovered 

learn, that Le Monnier had hidden them under the by enemies, in thefe megazincs every one ihares ia 

roof of his houfe. Le Monnier having been firft feized proportion to the number of men he employed in the 

with a fit of the apoplexy fo early as the icth of No- common la)(t>ur. 

:vember 17919 Lalande apprehended, left, if no one ex- The inhabitants of the plains remain by the cultiva- 

cept himfdf. (hould know where he had hidden his pa- ted fields in. feed time, and return at the timeof harvrft. 

pers, the infirm old man might perhaps have hinifelf Diiring the intervals they wander in all dire^ions with 

forgot it. ^ He hopes, however, that La Grange, who their cattle, taking only neceftaries along with them, 

married his fecond daughtery may have fooie informa- and having recourfc to the magazines when they ttw 

quire 

(a) Such is the French and German account of lus difcovery of this planet % but our readers have been very 
inattentive, if they have not perceived, in various articles -of this Work, complete proofs of the phgiarifm of our 
neighbours on the Continent, from the celebrated «phiIufophers and divines of England. As It is extremely pro- 
bable that, half a century Lcncc, a cla:m r«y be put in for Le Monnier's difcovery of the Georginm Sidus 
(Uranus J, iimiiar to ihat which in 1757 the editor of Abb^ 6Jc Real's works put in for that Abb^ being ihe 
author of Led ie's ^/jor^ Method wtih the Diifis (fee Les.l4E in \kiWSuppL)^ we think it our duty to declare, 
that in 1 800 there was no evidence whatever on which to found that claim, and that the difcovery was then 
.univcrfaly allowed to have been made -by Herfchel. .......... 



mutei. 
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W^nfcle. qtrirc a fupply. 't*hc more opulent p€0]Je» and the ar- 
rouic^. ti2ans who are engaged in fe^cntary occupation8» dwell 
"^ in townst which are all fittiated upon the declivity of 
hills. Their houfes are built of ft one and earth, ac- 
cording to the Moorifti couftrudiont low and covered 
with dopiog terraces ; yet they are fo much injured by 
the heavy rains which prevail for three months of the 
year, as to be rendered uninhabitable in 1 5 or 20 years. 
Thofe who refide in towns arc generally weavers, (hoc- 
makers/ goldfmiths, potters, &c and have no cattle; 
but the nK)re opulent perfons have Bocks and herds of 
cowsf horfcs, camels, (heep, goats, befides poultry, 
which are kept by their flaves at a diftance from the 
towns. In the towns they take two meals a day ; ore 
at ten o'clock, and the other at the fetting of the fun, 
though the inhabitants of the country only eat in the 
.evening. In tlie towns they fleep in mats upon the 
floors of their apartments, and make ufe of linen ; but 
the inhabitants of the country fleep upon terraces in ih^ 
open air. The padoral fanruUes of the country pra6life 
hofpitality like thofe of the defart, and make the tra- 
veller pay nothing for his entertainment. In the towns 
this pradice is impolfible, as the concourfe of ft rangers, 
efpecially. on market-days, would foon impovcrifti the 
inhabitants. In this manner hofpitality is always ex* 
tinguiflied among a trading and commercial people. It 
i.s only where the fupcrfluity of commodities runs ne- 
ctffarily to wafte, that it is ever pradiied in a great ex- 
tent ; but where every commodity can find a market, 
every kind of proptrty acquires a definite value, and 
will be-preferved with the fame care as money. 

By M. Saugnjcr the governnjent of the Monfelemines 
is faid to be republican ; but be writes inconfiftently 
about it In one place, he lays that they choofe their 
chiefs annually ; in another, that in the time of. war 
tliey choofe from the natives or fugitive Moors indifcri* 
minately, chiefs, whofe authority lalh no longer than 
the campaign, during which it is abfalute; and he af- 
ter ware's reprtfeiits their government as a kind of theo- 
cracy, during war as well as peace. But we muft fol^ 



•271 ] M O N 

to the marketB, attend the aflemblles of the nation, or Monfcfe- 
payvifits. »»""• 

As the Moi»felcminc territory is the retreat of the 
rich Moors, who wiHi to fly from the tyianny of the 
Emperor of Morocco, they are too well acquainted with 
the MooTifl) cuftoms to be furprifed by that prince. No 
fooner does a Moorifh army take the field, than the in* 
habitants of the country cantons mount their hoifc8» 
and occupy the pafTes of the mountains ; while the wo- 
men and (laves, efcorted by a fufficient number of war- 
riors, retire to the interior parts of the country, or, if 
they be hard prefled, to the defart. Among ihe pa- 
ftoral tribes there are many that addi^ themfelves en» 
tirely to arms, and ferve as cavalty in the time of wan 
During peace they efcort caravans, or exercife them- 
felves in military* evolutions, and the management of 
their horfes. Being almofl always on horfeback, and 
wearing no boots, they have a callous lump on that 
part of the leg that comes in com a£k with the iron of 
the fiirrup. Their horfes, which they break in an ad- 
mirable manner, are the beft in the world : as they ate 
treated with great care by their mafters, they know 
them, and are obedient to their voice, and wjU admit 
no ftranger to mount them. 

The Monfelemines derive their origin and name from 
Mofeilama, a contemporary of Mahomet; and, in their 
love of Lberty, as well as in many of their cufioms, re- 
iemble the Arabs of remoter times. They refpedl the 
prophet like other Mahometans ; but. neither believe 
that he was infalhhlc, nor that his defcendants are all 
infpired by Go'^, nor that their will fhould be a law, 
nor that iuch faith is necelTary in order to be a good 
Maliometau. Their priefts are refpeAcd, and in old 
age generally become the civil judges of the nation ; 
but the influence of the high prieft is aimoft defpotic. 
Though he has no troops, he may coounand the nation ; 
and war and peace depend upon his will. Though the 
has no property, every thirg- is at his difpofal : he re- 
quires nothing from any one, and yet all are inclined to 
give. He adminifters jttftice according to the opinion 
of his counicl, without pretending to. be infpired by the 



low bim in his .dcuil, as it has been well arranged in a 
l?te anonymous publication, cntiiled, -<^/j Bi/IoricaJ prophet. 
Slftrh of Dt/r^veries in Africa* On Fridsy the Monfelemines affcmble in their 

At the end of each campaign, he fays the chief mofques tv pray : this is likewife the day of their 
gives an account of his a£tionb to the affembled aged principal market, when their merchandize is expofed 
men, arif' is revVarded or puniftied according to his con- 
duit; after which his fncceHbr is appointed, and lie 
ff rves in the army he commanded as an undid inguifhcd 
individual. The country is populous, and would be 
ft ill more fo, wert it nut for the continual wars which its 
inhabitants are obliged to f up port againft the Emperor 
of Morocco. The liberty they enjoy imparts energy 
and courage to their cliaracf^er, and renders their arms 
invincible to the Moors, 'i'hey confidcr it as the moft 
invaluable pofTcifion, and defend it to the laft extremity, 
f^^^he naturi of the country, furrounded on eveiy fide by 
wReep and arid mountains, contributes to fruftrate the 
efforts of their enemie?. The Monfelemine, richer than 
the fubje^ of Morocco, is always well clothed and 
armed. He pays no tribute, enjoys the fruit of his la- 
bour and commerce, and, as no contributions are requi« 
fjte for the charges of the ftate, whatever he acquires 



to f(ile in the public fqaares, where the old men judge 
without appeal, when difputes arife. Different from- 
their neighbours of Morocco and Sahara, the Monfele- 
mines never attempt to make profclytes. Their Chri- 
ilian fkves are treated with humanity ; but they owe 
this to the avarice of their matters. Thefe deleft Chri- 
ftians, but they love money, and arc afraid left fick- 
ntfs or death fhonld deprive them of the ranfom of the 
flave, or of t!»e advantage of his labour.' Amodig the 
irliabitants of the deiart, a Chriftian, that adopts the 
religion of Mahomet, is admitted as a citiaen and mehi* 
bcr of the family, and is prefented with cattle to form 
an eftabliftiment. The Monfelemines pny more atten- 
tion to the value of their propei'ty than the ficuatton of 
the infidel. A Chriftian who enters a mofque at Mo- 
rocco is put to death, or forced to affume the turban^ 
The Monfelemines would tuni him civilly out, and con- 



is hia own. The fugitive Moors are never armed, ex- tent themfelcs with impofing the higheft pollible fine, 
cept when they go to battle'; but the natives go conti- Among the Moors, a Chriftian difcaveted in an intrigue 
Dually armed| whether they rcfidc in the country^ refort with a woman of that nation fuffers death, or fubmits ta: 

CQZki 
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MenfeV e onw i Bo i i ; Vat die MoDfelenincs prefinr -mooej to reU« the ooaft tt forroimded, with a roaring whidi majr he Mn ter^f. 

miiie%f gion. From them the Chriftian ha» nothing to fear: heard nu>re than a league offl The lands north aod' ' 

^^onrerey* ^!^^ fwmian alone ie imniihed, being put intoaiack, and fouth of this bay are high« and covered with trees, 

thrown into the fea. If a Chriman flave among the Thofe (hipt which are dehrous ^ touching there ought 

neighbouring nations defends himfelf aninft his mafter, to follow the fouth coaft, and after having doubled the 

lie 18 jmnifhed with death; but money faves him among >'oint of Pines, which ftivtchca to the northward* tbty 

the Monfelemines; he would at moft receive a flight cor- get %ht of the prefidency, and may oome to an an- 

fi^ion. chor in ten fathoms within it, and a little within the 

The Jews are allowed the free exerciie of their reK- land of this point, which fhelters firom the winds froa 
gion among the Monfelemines, but are treated with the the offing, llie Spani£h (hips, which propofe (o make 
tame indignity as among other Mahometan tribes. A m long kay at Monterey, are acaiftomed to bring up 
Jew it not permitted to catry arms ; and if he fhould within one or two cabk's lengths of the huid, in lix fa- 
make ufe of them againft an Arab, he would be pit* thoma, and make fad to an anchor, which they bury ia 
nifhed with death, and probably involve his fkmily in the €uid of the beach ; they have then nothing to fear 
his fate. The Jews inhabit the towns only, where they from the foutherly winds, which are fometimes very 
follow trade and vaiious arts, but are not allowed to ftrong ; but, as they blow from the coaft, do not ck« 
cultivate the earth. poi'e them to any danger. The two French frigates. 

Polygamy is permffted, as in other Mahometan coon- which our author commanded* found bottom over the 

tries ; but the fituation of the women is more refpedt- whole bay, and anchored four leagues firom the hmd, in 

able, and they are not fo much fedudtd as among the 60 fathoms, foft muddy ground ; but there i% a very he*. 

Moors. They mingle more in fociety, walk at Urge, vy fea, and it is only an anchorage fit for a few hours» 

and vifit their firiends ^ neither are their apartments fo in waiting for day, or the clearing up of the fog. At 

inviolable. Among die Monfelemines, that degrading full and change of the moon it ia high water at half pafk 

pi£lure of humanity is never feen which fometimes oc^ one o'clock : the tide rifes feven feet ; and as thi» bay 

curs in Morocco, a woman drtwii^ the plough with an u very open, the current in it is nearly imperceptible* 

afs, a mule, or fome other beail otburden. More hap- It abounds with whales; a genus of filhcs, of wbichour 

•py than the women of the Sahaim, and treated with fcientiju voyagers knew fo httle, that they were furpri- 

greater attention by their hufbinds* they are more hu* fed at their fpouting water ! 

mane in their difpohtions. Like other Arab women. The coafts of Monterey Bey are almofl conttnnaUy 

they ftain the edges ei their eyeh'ds black with henna, enveloped in fogs, which caufci great difficulty in the 

and paint their faces red and yellow. Their children approach to thenu But, for this circumtUncc, there 

are brought up with ^eat care, and are not obliged to would be few more eafy to land upon ; there is not any 

exhibit proofs of their courage before they can be con- rock concealed under virater that ixtendt a cable's length 

iidered as men, as is the cuftom in the defart. Avarice from the (hore ; and if the ibg be too thick, there is 

18 the principal defeA in the charader of the Monfele- the refource of coming to an anchor, and there waiting 

mines. They hoard their money with the utmofl care, for a dear, which will enable you to get a good tight 

bury it in the earth, and in many cafes die without dtf- of the Spanifh fettlement, fituated in the angle formed 

covering their fecret even to their children. Mifers, by the fouth and eaii coaft. The fea was covered with 

iays M. Saugnier, (hoold go to that country, where pelicans. Thefe birds, it feems, rKver go farther than 

they would learn means of economy ; which would fiiew five or fix leagues from the land ; and navigators, who 

them* that, ia comparifon with the Monfelemines they Ihall hereafter meet with them during a fog, may reft 

are themfelves perfeA prodigals* aflured that they are within that diflance of it. ' 

The medicinal applications of the Monfelemines, . A lieutenant-cobncl, whole refidence is at Monterey, 
"which differ not from thofe of the MoNOBAars and v^ governor of the Califomias : the extent of his govern- 
other inhabitants of the dcfart, are extremely fimple, ment is more than 800 leagues in circumference, bat 
but appear fufficiently complex from the mummery of his real fubje6b confiil only of ^%^ cavalry, whofe duty 
the priefts, who are the depofitones of their medical it is to garrifon ^st fmall forts, and to furoifh detach* 
icience. Fle(h wounds are cauten'fed with a hot iron, menu of four or five n>en to each of the 25 miffions, 
and then covered with herbs dipped in turtles oil and or parifhes» eftabliflied in old and new Caliform'a. So 
tar. In headachs, a compreft is applied with fuch vio- fmall are the means which are adequate to the teftiaio- 
lence that the blood ftarts from the forehead. In in- ing about 50,000 wandering Indians in this vafk part 
ternal difeafes, the general remedies are regimen, red, of America, among whom, nearly 1 0,000 have embra- 
and a few maxims of the Koran myfterioufly applied (o ced Chriliianity. Thefe Indians are, in general, fmall 
the afieded parts. and weak (a), and difcover none of that love of libeny 
. MONT£R£Y Bat, in North California, was vifit* and independence which charaderifes the northern ra- 
ed in 1786 by La Peroufe, who places it in 36^ 58' tions, of whofe atu and induAry they are alfo deftitute. 
4^" N. Lat. and 134^ 40' W. Long, from Paris. It Their colour very nearly approaches that of the ne- 
is'formed by New-year Point to the north, and by that -groes whole hair is not woolly ; the hair of thefe people 
of Cyprus to the fouth; has aa opening of eight leagues is ftrong, and of great lengthy they cut it four or five 
in this diredion, and nearly ^n of depth to the eaft- inches from the roots. Several among them have a 
ward, where the land is fandy and low. The fea breaks beard ; others, according to the miffionary fathers, have 
there as far as the^foot of the fiindy downs with which never had any ; and this is a qneftion which is even on- 

decided 

» !■ I I \ \ % ■■■■-■I. I.I I, 

(a) The diief furgeoa of the cxpeditioD fiiys they vtfinng^ bat ftopid. 
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9fQRgevtt. decided in the cottotry. The governor^ who had tra- ground. There are alfo nft fafirannahii abouadtng with Mo»gei»tfc 

"^•r ' veiled a great way into the interior of thcfe lands, and all forts of game. • 

who had pafled 1 5 years of his life among the favages, Peronfe writes with great Tefpe6l of the wife and pt« 

aifared' our author, that thofe who had no beards had ous condufk of the Spanifli miffionaries at Monterey, 

plucked them up with bivalye fhellst that ferved them who fo faithfully fulfil the purpofc of their inftitution. 

as pincers: the prefident of the nuffions* who had re- 'Totally unlike the monks at Conceptioh in Chili (fee 

iided an equal length of time in CaHfomiat maintain* that article in this SuppL ), they have left the laey life 

cd the contrary ;'-*tt was difficult, therefore, for tra- of a cloifter, to give themftlves up to cares, fMigues, 

▼ellert to decide between them." The difficulty, fwcly# and foltdtudes of every kind. They invited the officers 

'was not great. By their own account* the •governor of the frigates to dine with them at their monafterr* 

had travelled much farther into the country than the contiguous to which 'ftands the Indian village, confift- 

miffionary ; and his repot t being confirmed by theevi^ ing of about 50 cabins, which ferve as d well ing- places 

dence of their own (enfes, was intttled to unlimited ere. to 740 p^rrfons of both fcxes, compcifing their children, 

dit. which compofe the miffion of Saint Charles, or of Mon* 

Thefe Indians are extremely (kilful in drawing the terey. TIio{e calwns are the mofl miferabk that are to 

bow; they killed, in the prefeoce of the French, the be met with amdhg any people ; they are round, fix 

fmalleft birds : it is tfue, they difplay ati inexpreffible feet in diameter, by four in height ; fome (lakes, of the 

' patience in approach*«k^ them ; they conceal themfelvcs, fize of an arm, fixed in the earth, and which approach 

and* as it were, glide along near to the game, feldom each other in an arch at the top, compofe the timber 

fliooiing till within 15 paces. Their indoftry in hunt- work of it; eight or ten bundles of ftraw, very ill ar* 

ing the larger animals u ftill more admirable. Peroufe ranged oeer thefc ilakefl, defend the inhabitants, well 

faw an Indian, with a fisg's head fixed upon his own, or ill, fiom the rain and wind ; and more than half of 

walk on all- fours, as^ if he were browfing the grafs ; and this cabin remains open when the weather is fine ; their 

he played this pantomime to fuch 'per?e£Uon, that aU only precaution is to have each of them two or three 

the French himters would have fired at him at JQ paces, bundles of ftraw at hand bv way of referve. 

had they not been prevented. In this manner they ap* AU the exhortations 01 the miffionaries have never 

pmach herds of ftajg^ within a very fmall diftance, and been able to procure a change of this general architec- 

kill them with a flight of arrows. ture of the two Califomias. The Indians fay, that they 

Before the Spamfli fettkments, the Indians of Call* like plenty of air; that it is convenient to fet fire to 

foraia cultivated nothing but maize, and almoft entirely their houfes when they are devoured in them by too 

lived by fifhing and hunting. There is not any coua- great a quantity of fleas ; and that they can build an- 

try in the world which more abounds in fifh and game other in lefs than two hours. The independent Indians, 

of every deCcriptJon : hares, rabbits, and ftags are very who as hunters fb frequently change their places of 

common there ; feals and otters are alio found there in abode, have a ftronger motive. 

prodigious numbers ; but to the northward, and during The monks gave the moll complete inforinatioR re- 
the winter, they Idll a very great number of bears, fpeding the government of this fpecies of religious com<* 
foxes, wolves, and wild cats. The jthickets and plains munity ; for no other name can be given to the legifla- 
aboimd with fmall grey tufted partridges, which, like tion they hnvc ^abliihed. They are fuperiors both iit 
thofe in Europe, live in fociety« but in large companies {pirttnal and temporal affairs : the produds of the land 
of three or four hundred ; they are fiit, and extremely are entirely entniflcd to their adminiftration. There 
well flavoured. The tiees iamt as habitations to the arf fcven hours aUottcd to laboun in the day, two hours 
moft delightful birds; and the omithologifts of the voy- to prayers, and four or five on Sundays and feftivals, 
nge ftnffed a great variety of fpairows, titmice, fpeckled which are altogether dedicated to reft and divine wor- 
woodopeckers, -and tropic birds. Among the birds of fkip. Corporal puniflunenta are inflidedon the Indians 
prey are found the white headed eagle, the great and of both fexes who negle£l pious exercifes ; and feverai 
fmall falcon, the god hawk, the fparrow hawk, the fins, the punifhment of which in' Europe is referved on- 
black vulture, the large owl, and the raven. On the Iv to Divine Jndxce, are punilhed with chains or the 
ponds and fea.fhore are (een the wild duck, the grey ftocks. 

and whiu pelican with yeUow tufts, different fpecies of The Indians, as well as the miffionaries, rife with the 

^ruUa, cormorants, cuilews^ ring*plovers« fmaU tea water fun, and go to prayers and mafs, which laft an hour ; 

hens, and herons ; together with the bee-eater, which, and during this time there is cooked in the middle of 

iiccording to moft omithologifts, is peculiar to the old the fquare, in three large kettlesi barley meal, the grain 

continent. of which ^ has been roafted previous to being ground ; 

l^e country about Monterey Bay is inexpreffibly this f pedes of boiled fixxl, which the Indians call attic , 

fertile. The crops of maize, barley, com, and peafe, and of which they are very fond, is feafoned neither 

cannot be equalled but by thofe of Chili ;y our Europe- with (alt nor butter, and to us would prove a very infi- 

an cultivators can have no conception of a fimilar ferti- pid mefci. Every cabin fends to take the portiop for 

Itcy ; the medium produce of cofn is from feventy to aU its inhabitants ia a vdTel made of bark : there is not 

eighty for one; the extremes fixty and a hundred, the leaft confufion or difyrder ; and when the coppers 

Fruit trees arc fttU very rare there, but the climate is are empty, they diftribute that which flicks to the bot- 

extrcmely fiiitable to them s it differs a little fironi that torn to the children who have beft retained their IciTons 

of the fouthern French provinces. The foreft trees are, ofcatechifin. This meal continues three quarters of 

the flone-pine, cypros, evergreen oak, and occidental an hour, after which they all return to their labouis $ 

pbae tree. There is no underwood ; and a Terdant car- forae go to plough the evth with oxen, others to dig 

pet^ over which it is very agreeable to walk, covers the the garden ^ in a wordy erery one is employed in diffe* 
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liIoaf(eartt.T«nt domcflic occapations, and zlwwyt under the fuper- 
^ tnccndance of one or two of the religious. 

The women arc charged with little elfc hut the care 
of their houfrwifety, their children, and roaming and 
grinding the fevcral grains : thi? laft operation is very- 
long and laboriousy bccaufc the)' have no other means 
of doing It but by crulhitig the grain in pieces with a 
cy^nder upon a ftone. M. de Langle, being a wiincfs 
of this operation, n^ade the miflionarxcs a prefent of his 
mill ; and a greater fejrvice couW not have been render- 
ed them, as by thefe means four won>en would in a 
day perform the wo«-k of a hundred, and time enough 
will remain to fpin the wool of their fhccp, and to ma- 
nufdi^ure coarfe iiuffs. 

At noon the dinner was announced by ihe bt-H ; the 
Indians quitted their work, and fent to fttch their ra- 
tions in the fame vcflcls as at breakfaft : but this fecond 
mefs was thicker then the ^rft ; there was mixed in it 
corn and maize, and peafe and beaub ; the Indians name 
it poujfole. They return again to their labour frofh two 
o'clock till four or five; afterwards they attend even- 
ing prayers, which continue near an hour, and are fol- 
lowed by a new ration of atole like that at breakfaft. 
Thefe three diftributions are fufficient for the fubfift- 
ence of the far greater number of Indians ; and this 
very economical Toup might perhaps be very profitably 
adopted in our years of fcarcity ; fome feafoning would 
certainly be neceflary to be added to it, their whole 
knowledge of cookery confifting in being able to roaft 
the grain before it is reduced into meal. As the Indian 
women have no vcflch of earth or metal for this opera- 
tion, they perform it in large bafkets made of bark, 
over a little lighted charcoiil ; they turn thefe veffels 
with fo much rapidity and addrefs, that they tfk^ 
the fwelh'ng and hurtling of the grain without burning 
the bafket, though it is made of very combuftible ma- 
terialsk 

' The corn is diftributed to them every morning ; and 
the fmallefb difhonefty, when they give it out, is pu- 
niftied by whipping : but it is very feldom, indeed, they 
are expofed to it. Thefe puniftiments are adjudged by 
Indian magiilrates, called taciques ; there are in every 
mifTion three of them, chofen by the people from a- 
mongft. thofe whom the miffionaries have not excluded : 
but thefe caciques are 10Le the governors of a plantation, 
pafiive beirgs, blind executors of the will of their fupe. 
riors ; and their principal functions coniift in ferving as 
beadles in the church, and their maintaining order and 
an air of contemplation. The women are never whip- 
ped in public, but in an inclofed and fomewhat diilant 
place, left perhaps their cries might infpirc too b'vely a 
compafBon, which might ftimulate the men to revoh ; 
thefe laft, on the contrary, are expofed to the view of 
all their fellow-citizens, tdat their punishment may ferve 
as an example. In general they afk pardon ; in which 
cafe the executioner Icflens the force of his laihes, but 
the -number of them is never receded from. 

The rewards are particular fmaQ diftributions of grain, 
of which they make little thin cakes, baked on bum- 
irg coals : and on the great feftivals the ration is in 
beef; many of them eat it raw, ^fpeciaHy the fat, which 
they efteem equal to the beft butter or cheefe. They 
ikin all animals with the greateft addrefs ; and when 
they are fat^ they makei^like the ravens, a croaking*of 
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ple?fure, devouring, at the fame time, the mqft delicate M n^tati 
parts with their eyei*. 

They arc frequently permitted to hunt and fifh on 
their own account ; and on their retam they generally 
make the mifBonaries (bme prefent in game and fifh ; 
but they always proportion the quantity to what is ab- 
folutely neceflary for them, always taking care^o in- 
creafe it if they hear of any new gruefts who arc on a vi- 
fit to their fuperiois. The women rear fowls about 
their cabins, the en:g<i of which they give their children. 
Thefe fowls are the property of the Indians, as well as 
their clothes, arid other Kttle articles of houfehold fur- 
niture, and thofe neceflary for the chace. There is no 
indance of their having robbed each other, though their 
faflcnings to the doors confift only of a fimple bundle 
of ftraw, which they place acrofs the entrance when all 
the inhabitants are abfent. 

The men in the miflions have fjcrificed much more 
to Chriftianity than the women ; becaufe they were ac- 
cuftoftied to polygamy, and were even in the cuftom of 
efpoufmg all the fifters of a family. The women, on 
the other hand, have acquired the advantage of exdu- 
Cvcly receiving the careffes of one man only. With 
this, however, it would appear that they are not faiis- 
fied ; for the religious have found it neceflary to con- 
flitute themfelves the guardians of female virtue. At 
an hour after fupper^ they have the care of fliutting up, 
under lock and key, all thofe whofe hu/bands.arc ab- 
fent, as well as the young girls above nine years of age; 
and during the day they arc entrufted to the fuperin- 
tendance of the macrons. So many precautions are ftill 
infuflicient ; for our voyagers faw wan in the ftocks, 
'and women in irons, for having dccwed the vigilance 
of thefe female argufles, ^ho had not been fufficiently 
fharp-fighted. 

The converted Indians have prcierved all the ancient 
ufages which their new religion docs not prohibit ; the 
fame cabins, the fame games, the fame dreffes : that of 
the richeft confifts of an otter's (kin cloak, which co- 
*vcrs their loins, and defcends below their groin ; the 
moft lazy have only a fimple piece of linen cloth, with 
which they are furntfhed by the mtflioii, for the pur- 
pofe of hiding their nakedncfs ; and a (mail cloak of 
rabbit's (kin covers their (boulders, which is faftened 
with a pack-thread under the chin ; the head and the 
reft of the body is ahfolutely naked ; fome of them, 
however, have hats of ftraw, very neatly matted. The 
womens drefs is a cloak of deer ikin, iU tanned ;. thofe 
of the miflions have a cuftom of making a fmaJl bod- 
dice, with fleeves, of them : it is their only apparel, 
with a fmall apron of ruflies, and a petticoat of ftag's 
flcin, which covers their ]oins,.and defcends to the middle 
of the leg. The young girls, under nine years of age^ 
have merely a fimple girdle ; and the children of the 
other fex are quite naked. 

The independent favages are very frequently at war; 
but the fear of the Spaniards makes them refpe^ their 
miflions; and this, perhaps, is not one of the leaft caufes 
of the augmentation of the Chriftian villages. Their 
arms are the bow, and arrow pointed with a flint very 
ikilfully worked : thefe bows are made of wood, and 
ftrung with the (inews of an ox. Our author was af- 
fured, that they neither eat their prifoners, nor their 
enemies killed in battle ; that, aererthclefs, when they 
2 had 
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MnoTi. had vtnquilhedy and put to death on-the Md of battle, ^ip every fort of vegetation in the defert, they ftrike Maor*. 

chxeiiB, or very cburageous men, they have eaten fomc their tents, and appro?.ch the Negro country to the .^^"^.^**^ 

pieces of them, lefs as a.fign of hatred or revenge, than footh ; where they rcfide until the raiiis commence, in 

as a homage which they paid to their valour, and in the month of July. At this time, having purchafed 

the full perfuafion that this food would be likely to emu, and other neceflaries from the Negroes, in ex- 

increafe their own com'age. They Icalp the vanqui(h- change for fait, they again depart to the northwaid» 

ed as in Canada, and pluck out their eyes ; which they and continue in the defert until the rains are over, and 

have the art of prefervingfree from corruption, and whicji that part of the country becomes burnt up and barten. 

they carefully keep as precious ligns of their viAory^ ** This wandering and rcftlcfs way of life, while it 

Their cuftom is to burn their dead/ and to depofit tiictr inures them to hardftiips, ftrcngthens, at the fame time, 

;a(hes in morais. the bonds of their little fociety, and creates in them an 

MOORS, in common langnage, are the natives' of averfion towards ftran^ers, which is almoft infurmount- 
■MoROCCO, jnf whom an account is given under that able. Cut off from all intetcourfe -with civilized na- 
title in £he Encyclopedia ; but there is another people, tions, and boafting an advantage over the Negroeev by 
a mixed race, called aHb Moors, who lead a wafider- pofl'cfling, though in a very limited degree, the know- 
ing and pailoral life in the habitable parts of the Great ledge of letters, they arc at once the vaineft and proud- 
JDefert, and in the countries adjacent to it. Of theori- ell, and perhaps the mod bigotted, ferocious, and in lo- 
gin of thefe Moorifh tribes, as diflirguiihed from the lerant, of all the nations on the earth ; combining in 
inhabitants of Barbary, nothing farther feems to be their charader the blind fuperilition of the Negro, with 
known than what is related by John Leo the African ; the favage cruelty and treachery of the Arab." But 
whofe account may be abridged as foUows : for them Mr Park would have accomplifhed the utmoil 
- Before, the Arabian cohqueft, about the middle of object of his mii&on, and have reached Tombudoo, and 
the feventh century, all the inhabitants of Africa, wlie- even HoufTa, with no other danger than what arifes ne- 
ther they vrere defcended from Numidians, Phcenicians, ceflarily from the climate, from wild beads, and from 
'Carthaginians, Romans, Vandals^ or Goths, wete com- the poor accommodation afforded in the huts of the hof- 
prehended under the general n^me of Mauri or Moors, pitable Negroes, The wandering Moors, however, have 
All thefe nations were converted to the religion of Ma- all been taught to regard the Chriftian name with in- 
•hornet, daring the Arabian empire under the Kalipbs. conceivable abhorrence ; and to coniider it nearly as 
About this time many of the Numidian tribes, who led lawful to murder a European as it would be to kill a 
a wandering life in the defert, and fupported themfelves dog. It is, therefore, much lefs furprifing that our tra- 
upon the produce of their cattle, retired fouthward vcller did not. proceed farther along the banks of the 
acrofs the Great Defert, to avoid the fury of the Ara- Niger, than that he efcaped the fnares of fo rekntleb 
bians ; and by one of thofe tribes, fays Leo (that of a peo)5le. 

jZanhaga), were difcovered, and conquered, the Negro MORTND A, is a plant, of which a very meagre de- 
flations on the Niger By the Niger, is here undoubt- iCcnption has been given in the Encyclopedia^ though it 
edly meant the liver of Senegal which in the Mandingo is of much importance in oriental commerce. It is cul- 
language is called Bafing^ or the BUck lUver. tivated to a g^at extent in the province of Mahva in 

To what extent thefe people are now fpread over the £aft In^es, where it fumifhes a valuable dye-ftuff *; 
the Afn'can continent, it is difficult to afcertain. There and is thus defcribed by William Hunter, £fq; in the 
is reafon to believe, that their dominion flrctches from fourth volume of the Afiatic Refearche^ : 
weft to eaft, in a narrow line or belt, from the mouth *' It \% a tree of a middling fize ; the root branchy ; 
of the Senegal (on the northern fide of that river) to the/ri/ifi columnar, ered, covered with a fcabrous bark. 
the confines of AbylTmia. Mr Park defcribes them as Branches^ from the upper part of the trunk, fcaltercd ; 
rcfembling, in complexion, the Mulattoes of the Weft of the ftiudture of the trunk. Leaves (feminalj oval, 
Indies, and as having cnielty and low'cunning pi6^ured obtuie, entire (mature), oppoiite, decuffated, ovate, 
in their countenances. •• From the tiaring wildne£i in pointed at both ends, fmooth, with very fhort petioles, 
their eyes (faya he), a fir anger would immediately fet Stipules ^ lanced, very fmall, withering. Peduncles^ from 
them down as a nation of lunatics. Phe treachery and the axils of the kaves, folitaiy, • bearing an aggregate 
malevolence of their charaSer are mauifefted. in their /lower. CalyK^ common receptacle roundifli, coUc^ing 
plundering excurfions againft the Negro villages. Often- the ftilile flowers into an irregular head. Perianth^ 
times, without the fmaileft provocation, and fometmies moft entire, Jcarce obfervable above. Coral ^ one- petal- 
under the faireft profeffions of friendfhip, they will fud- ied, funnel-fbrm. Tube^ cylindric : Border ^ five cleft ; 
•denly feize upon the Negroes cattle, aiKl even on the the divtjions lanced. Stamen : Filaments^ five, thread- 
inhabitants themfelves. The Negroes very feldom re- form, arifing from tlie tube, and adhering to it through 
taiiate. The enterprifing boldnefs of the Mt)ers, their two thirds of their length, a little fhorter than the tube- 
knowledge. of the country, and, above all, the fuperior j^'nthers^ linear, ercA. Pift'd, Gerniy beneath, four-cel- 
Aectnefs (^ their horfes, make them fuch formidable ene- led, containing the rudiments of four feeds. StyU^ 
mies, that the petty Negro ilates, which border upon thread form, longer than the .ftamens. Stigma^ two% cleft, 
the defert, are in continual alarm while the Moorifh thickiih. Perifarp^ common, irregular, divided on the 
tribes are in the vicinity, and are too much awed to furfacc into irregular angular fpaces ; competed of ber- 
think of refiftance. ries, pyramidal, comprefled on all fides by the adjacent 

** Like the roving Arabs, the Moors frequently le- ones, and concreted with them ; lopped ; containing to- 

move from one place to. another, according to the fea* wards the bafe a flefhy pulp. S^edsy in each berry four-; 

ion of the year, or the convenience of psii^urdge. In towards the point ublong, eiiternally convex, internally 

tbe month 9fFebruary, when the heat of the fun icqrches angular.'' 
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MnrioD The fpccies here defcnbed is the morimk orhorea ft- depth of the dififion furrow it to be rfgqhted b^ eti^' . Mcft. 

B JuncuRf foUtarlu of Llniueus. It grows beft in a black cumflanoeif according as the mofs is wet or dry, btit '' * "^ 

. ^^^' rich foil, free fixHn ftones* in fitintions moderately moift, fo as to anfwtr the pnrpofe of as it were bleeding the 

' cot too highy yet fnfficiently elevated to prevent the nio6» and conducing the watec to the main drains, 
raio water from ftagnating, and where a fupply of wa- '* It may be here ofo&nrcdy that the ft^cefs of the 

ter can be had for the dry months. As the colovring aftercrops depends very mudi upon » proper formatioo 

matter, for which alpne it b valuable, refides chiefly in of the ndges. They muft not be made too high in the 

the bark of the root, the fmall twigs, which contain middle, for there they will be too dry like a peat, up- 

liule wood, bear a higher price than the larger pieces, on which the Ume cannot a^ and near the furrows they 

The natives employ it in dyeing a pale red, or clay co- will be too wet, which it equally ptejudicial ;- they 

lour ; which Mr 'Hunter fays it more valuable for its ihould therefore be conftrudted with a grentle dedivity 

durabih'ty than for its beauty. They likewife ufe it kk to the furrowa, fo at the rain vidiich mlli may rather 

dyeing a dark purple or chocolate colour : but for the filtrate through the ridge to the farrowt than run. 

procefs, in both caies, ff^ mull refer to the original me- quickly off the furftoe. 
Botr. '* '^he neat operation is to top-dreft the ridget with 

MORION, in botany, a name given by the ancients Itme, at the rate of from four to eight chakert per- 

to a kmd of night (hade. See Solanum, EncycL acre. Five Winchefter bufbela make a boA, and eight. 

Mot ION, in ancient mineralogy, a name given to one bolls achalder of (hell lime» producing fixt^ boUs pow* 

of the feroipdlucid gems, more commonly called pram^ dcred hroc. The quicker the lime is put on after being 

nion. It is a ftone appearing eateinafly of a fine deep (lacked the better, 

black ; but when held up againft a candle, or againft ** 1 he proper feafon to prepare the flnft for a firft 

the fun- beams, it gives a very beautiful red in different crop is early the preceding fummer ; in that cafe the 

degrees. hm€, aided by the heat, the after raim, and the winter. 

MOSHAIRA, or Mosnahereh, penfioa or alleww froftt, maket confiderable progre^i in the procelt of pu- 

ance in BengraL trcftAion, consequently foimt a mould to receive the 

MOSS, the name given in Scotland, and we believe iced. 
tlfo in fnme parts of England, to what is more pro- ** Though oats have (bmetimes fiicceeded at a firft 

perly called a morafs^ a/<ra, or a log^ On the forma- crop^ potatoes have been found greatly prekrable. The 

tion of thefe mo^es ibme conjeduret have been hazard- method of planting them it finiple, and aittended wfth 

ed in the Encydopsi&a^ where the reader will Ukewife little expence. 1 he moft, prepared by ridget, and 

find a copiout account of the method which has for ma- limed as before defcnbcd, bc<b fior the potatoes are, ia 

ay years been fucceftfully employed to convert the Moat the fpring, marked off, tctofs the ridges, five or fix feet 

OF KiNCAaoiNE into an arable foil, or rather to remove brtiad, with intermediate fpaces of about two feet, at 

the fabftance caHed mofi or ftai frooi the rich foil which furrows or trenches. The beds are covered over with 

it found below it. A method, however, hat beeo in- a thin ftratjim of dung, about eighteeen fingie-horfe 

vented by Mr John Smith of SvrtEidrir-iniiir» in the carta to an acre, the cutttngt of the potatoet are laid 

ihire of Ayr, for aSuaUj eeaverting the nibiance catted or placed upon the beds, about tea or twdve iachea 

molt into a vegetable mould, which hat been found by aCuuder, and the whole covered over v^th a thin ff?a* 

expeiience to carry rich crops of com, hayt potatoet, turn of moft from the intermediate trenchet, which it- 

&c. Of this gentleman's pradice vre have the follow- follovrcd by another covering from the trenchet when 

ing account in a fmall pamphkt puUifhcd ia Edinburgh, the potatoe plant t make their firft appearance ; the co* 

xypS, by Fairbaim and X&kfon. wring in whole four or five iachct. Ia thit ftate they 

^ The firft thing to be done ia to mark off, and cut remain without any hoeing till the crop it uken ap^. 

out, proper main or mafter draint, ia order to carry off The produce on Mr Smith's moft hat never beea Id's 

the fupetfluout water, taking care topreferve the great- than from forty to fifty bollt of excellent potatoes, eight 

eft ponble levd \ which draint are io cooftruded at to Wiadicfter bufhelt to the boll, aad the bnihcl a littk 

divide the field into incbfnret firom ^ to ten Scotch heaped. 

aeret. If the moft hangt or dedinet, the inclofiares •^ When the potatoe crop is removedt the ridget are 
may be of any diascnfioa whatever. The dimcnfiontof again formed at before delcribed, and the divtfion-fur* 
thefe drains when firft made are eight feet wide, by foac vow cleared out. In performing this part of the work, 
and a half feet deep, declining to two and a half feet it wfll naturaUy occur, that a great part of the manured 
at bottom, and coft at the rate of one (hilling per fall of furfiaee will be^buried in filling up the tnenchet between, 
eighteen and a half feet, running meafure. The ridget the potatoe bedt : but that it not the cafe ; the work- 
are then to be marked off regularly, fix or feven yarn man makes two cuts with the fpade, at eighteen inches 
broad, formed with the fpade in the maaaer following. diftance, upon the fide of the trench ; another, one foot 

** In the centre of each ridge, a ^ace of about 20 from the edge of it| at deep at the trench ; which, tn« 

inches it allowed to remain untouched, 00 each fide of ftead of turwag ovet, he preffet a foot forward mto the 

which a fmrow it opened, and turned upon the us»- trench, vrhich it continued the length of it ; and whea 

touched fpace, fo at completely to cover it (like what he comet to the other fide he does the fame, makbg 

it called the feering of a gathered n'dge)^ Thut be- both meet, and £b prooeedt; fo that no part of the mi^ 

gun, the work is continued, by cutting with the fpade, nur^d furface is thrown down«. and the ridge it left iatf^iia 

in width about 1 2 inches,, and turning it over to ap- the £ime form at before the laxy-hedt* were otade. nlgarScat' 
pearance at if done with a plough, until yo« cooiie to ** When the poutoe crop it mkeo off, and the 'i^f^^^ jjj?^ 

the divifion furrow, vrhich (hould be two fact wide, cut formed as before deicribed, tliey remain in that A^jl'lu^^ 

out and thrown upon the fides of the ridges. The till fpring, whea cxut axe fbwn (avset or dry fcaiidahtt]|^p». 

fromtatoc 
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MoA. from cxperScttce bees found i mattci of iodiffcreoce)* and concludes that no wade can be unprovtd with gqual^ Motions 

and harrov^cd m with a fmaU harrow drawq by two advantage as mofs. It mull not» however ,' be conceal* 

naen. Four men with ea£e harrow *«( leaft one acre one cd, that we have heard pradtcal farmers,- who fcemed 

rood per day, two and two by turns with the harrow^ to be acquainted with the fubjed, give it as their opi- 

and the other two yi the interim with fpades, fmooth- nion that this mode of cuhivattoA anl'wers only in moffea 

ing the inequalities, breaking and dividinfir the mouldt of no greit depth ;. though our author af&rms that it 

and clearing out the divifion furrows; which iafl in all has with great foccefis been pradtifed by Mr Smith in 

operations upon mofs are eflentially ncceffary. The mofles of the depth of 14 feet. 

early or hot leed oats are always preferred for foed. The MOTION in fluids. When in the publication 

late or oold (ced runs too much to ftraw» falls down, of this oi^pplcment we had arrived at the title Fluids, 

aad becomes floomy, cooiSequently the grain is of mean we were liruck with the impertanct given, in fonoe of 

quality 9. and uaprodudive in me^ the journals, to The £xperimenial Rr/earches ofWewixuh 

** The produce of the firfl crop of oats after potatoes concerning the Principle of the lateral eammnmcatlon of 

is (cldom lefs than ten bolk per acre, the Linlithgow Motion In Fluids^ affiled to the Explanation of various 

boll of fix Winchefker bufliels, and confiderably more Hydramlic Phenomena* Of thefe rclearches we iutend- 

bas been known-; as good grain in quality, and meals ed to lay an abridged account before our readers under 

as weU asjiny in the country, it has been fold when the prcfent title-; but having ejuimined the work with 

growinff, what is called upon the foot, including the fome attention, we find in it hardly any thing of confe- 

itraw, mm e^bt to ten pounds per acre. To prepare quence which the mechanical philofopher may not learn> 

for a fecood crop of oats, the ridgesmufl be dog acrofa, from our articles HsintJiircM of Fluidi and River in> 

and turned over in the manner before defer ibed, and the the Encyclofsdicu I'hat our readers, however, may find 

divifion furrowa cleared out as fixm as convenient after fomething under a title to which we i&fhiy referred 

the firft crop is removed* them, we fliall, in the words of Nicholfon's Journal c£ 

**' Such is the effe£k of lime in confolidating mofs, aid* Natural Fhilofo|^y , &c. inform them what Venturi V 

cd by the draining, that often after the feoond, and al* work contaiiM. 

ways after the third year, it can be ploughed by boriles *' This author, who is proitflbr of experimental philo* 
within two boots or ftitcfaea of the divifion furrow; and ibphy at Modena, has introduced an horizontal current 
' alfo harrowed by kcnrfes, and the crops taken off by ^f water into a. veilel filled with the fiame iluid at rclt. 
carts. This ftream entering the vefiel with a certain velocity,. 
, ** Five and often fix confecutivc crvps of oats are ta- pafies through a portion of the fluid, and is then re- 
ken, without any other manure than what it received ceived in an inclined channel, the bottom of which gra« 
the firft year for potatoes, without any apparent figna dually ri£cs until it pafics over the border or tim of the 
of it bctag exhaofted. The pr<>duce of the firfl two vefiel itfelf. I'he ei'ed is found to be, not only that 
cropa of oats haa been mentioned to be ten bolls, and the ilrcam itfelf pafTes out of the veflel through the 
the third, fourth, fifth, and fixth, produce from fix to channel but carries along with it the fluid contained 
fen botta per acre. The nsois is now turned into a- in the veifel f fo that after a fhoit time no more of the 
feemtng rich dark brown mould v and wlut renders it fluid remains than was originally below the aperture at 
Icfs prodtt6live of com cropa the fourth, fifth, and . which the ftream enters. This fa^ is adopted as tt 
fixth years is, iU naturaUy running into fvrcet and principle or pi imitive phenomenon by the author, under 
luxuriant g^rafiet. The Suit meadow grafa, the daify, the denomination of the lateral communication 'of mo* 
feaae pfauntain, but principally the white clover, are the tion in fluids, and to this he refers many ii^portant hy 
moft prevalent grafics ; or more probably it nuiy be a« draulic fads. He does not undertake to give an ck^ 
icribed to thefe crops being ploughed, in place of being planation of this principle, but fhews that the mutual 
dog with the fpade, as the former years were. Along attraftion of the particles of water is far from being a 
with the fifth or fixth crop of oats, ryegrais is fown,. fuficient caufi? to account for it. jl 
which,' with the natural grafics in general, produce. an The firil phenomenon which- the author propofea to* 
abundant crop of hay. explain by this eilablifhed principle,, is the emifuon of a- 

** If the mofs in the original ftate haa been wet Mid fl'uid through different adjutages appUed. to the refer* 
Ipoilgy, it will be found to have fubfided fome feet af* voir which contains it. It is, known that the vein of 
tcr the third or fourth year's operation has been per* fluid which ifTues from an orifice or perforation through* 
formed ; but care muil always be taken ta deepen, a thin plate, becomes cootraded, fo as to exhibit a fee- 
dear out, and keep clear the noain draina and the divi* tioii equal to about 0,64 of the orifice itfdlf, fuppofedt 
^•D furrows, to prevent a fuperabundance o£ moifhire, to be circular \. and that the pUce of the gp-eatcil ccn- 
vhich would iofaUibly be the cafe were they negledked traftion is ufually at the diftance of one iemi-diameter 
in confequence of the fubfidence of the mofs. indeed of the orifice itfelf. If a fmall adjutage be adapted to- 
■acffl of idl forta will fubfide lefs or more, in proportion the orifice, havitiff its interoal cavity of the fame conoi- 
as it haa been dry or wet in its original fiate ; at the dal form as the fluid it&lf affefis in that interval, the 
fiune tiflBC, aa flated before, care muft be taken not to expenditore is the fame as by the fimple orifice. But 
lay it too dry, but to keep in a proper degree of tempe- if at the extremity of this adjutage a cylindric tube be 
MtttR between thefe two extaemes.*' affixed, of a^greater diameter than that of the contrad- 

By having recoorfie to the pamphlet from which this ed vein, or a divergent conical tube, the expence of fluid 

dttraA haa been made, the reader may fatofy himfclf incrcafes, and may exceed the double of that which 

af the real advantage* of this fpcciea of a^^ulture. pafles through the aperture in the thin plate, thou^. 

The author calculates, with much apparent fiumeb, the the adjuuge poffefs an honsontal or even afcending Ok 

expence of improvcnacnti and the vahic of each cxop» sedion* 

By 
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iVociou By tlie interpofition of a finan adj^uage, sdaptecl to 
the form of the contradecl vein, Vcnturi afcertained, in 
the firil place, that there i«au increaic (-{ velocity m the 
tiibes be employed* though the velocity of emiffion it- 
ielf be lefs than that of the itrearo which i flues from a 
hole in a thin plate. He afterwards proves, by the fa£t» 
feiist the interior velocity and expenditure of fluid, 
which is increafed through tubea. even in the horizon- 
tal or afcending dirt£iioj), is owing to the preflure of 
the atmofphcre. If the fmallcll hole be made in the 
fide of the tube near the place of contradion of the 
vein, the increafed expenditure docs not take place ; 
and when a vertical tube is inferted in fuch a hole, the 
tower end of which tube is immerftd in water or raer* 
cury, it is found that sfpiratioii takes place, and the wa- 
ter or mercury rifea ; and this afpiration in conical 
tubes is lefs in proportion, as the place of infertion of 
the upright tube is more remote from the fedion where 
the greateft contradion would have taken place. And, 
laftly, the difference between the expenditure of fluid, 
through an otifice made in a thin plate, and that which 
IS obferved thtough an additional tube, does not take 
place in vacuo. 

The influence of the weight of the atmofphere on 
the horizontal or afcending l^ux being thus eitabliflied, 
the author confiders it aa a fecoodary caufe, referable 
to, and explicable by, his principle of the lateral com* 
munication of motion in fluids. In conical divergent 
tubes, for example, the efSed of this lateral communica* 
tion is, that the central cylindrical jet, having for ita ba- 
fis the fed ion of the contracted vein, carries with it the 
lateral fluid which would h^ve remained (lagnant io the 
enlargicd part of the cone. Hence a vacuum tends to 
be produced in this enlarged part which furrounds the 
central cylindttc iltemm; the preflure of the atmofphere 
becomes adive to fupply the void, and is exerted on the 
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blilH a theory on lh« principle of virtual afieeofion com* Mctim. 
bined with the prefTure of tlie atmofphere. Hisde-' 
dndions are conflrrotd by experiment,Mn which be hat 
fucceeded fo far as to feparate the two caufea of aog. 
mentation, and ailigned to each their cefpedive degree 
of influence. 

PTofeflbr Venturi then pioceeda to different objcfts 
of enquiry, to which hi-* principle feemed applicable. 
He gives the theory of the water blowing machine (fee 
l^'AThR Biowrng Machine in this Sufpl ), and he deter- 
mines by calculation the quantity of air which one of 
thefe machines can afford in a given time. He ob* 
fervea, that the natural falls of water in the mountains 
always produce a local wind ; and he even thinks, that 
the falling ilreams in the internal parts of mountains are 
in fome inftances the caufe of the winds which ifltie from 
caves. He proves* b^ the fads, that it is pofiible, io 
c^tain inftances, to carry off, without any machinery^ 
the waters from a fpot of ground, though it may be 
fituated on a lower level than that of the channel which 
is to receive the water. 

1'he whirlpools, or drcuhur eddiea of water ib fire- 
quent in rivers, are, according to the theory of our au* 
thor, the effed of motion communicated from the parts 
of the current which are moft rapid, to thofe lateral 
parts which are leafl £6. In the application of this 
prmciple, he points out the ciicumllaocta adapted to 
produce fuch eddiea at the furface or at the bottom of 
rivers. He concludes, that every movement of this 
kind deftroys a part of the force of the current, and 
that in a channel through which water conftantly flows, 
the height of this fluid will be greater than it would 
have been if the dimenfions of the channel had been 
uniformly reduced to the meafure of its fmalleft fec- 
tion. 

lliere is another kind of whirling motion fome what 



furfacc.-of the refer voir, fo as to increafethe velocity of different in its nature from thefe lall. It is {>roduced 



the fluid at the interior extremity of the tube. 

* The author provea^ that the velocity or total expen- 
ditui^df fluid through an a'^rture of given dimenfionsy 
may be increafed by a proper adjutage in the propor^ 
tion of 24 to 10: he applies this reftilt to th^conflruc* 
tion of the funnels of chimneys. He determines the 
lofs of emitted fluid, which may be fuftained by finuo- 
(jty in pijlte. He fliews by experiment, tliat a pipe 
which is enlarged in any pan affords a much lefs qiian* 
tity of fl'.ud than if it were throughout of a diaraeter 
equal to that of its fmalleft fedion. This, as he re- 
marks, is a circumftance to which fufficient attention 
has not been paid in the conftrudion of hydraulic ma- 
chines. It is not enough to avoid elbows and contrac* 
tions ; for it fometimes happens that, by an interme* 
diate enlargement, the whole of the advantage ariflng 
, from other judicious dilpoQtions of the parts of the nut- 
chiue is loft. 

There arc two caufc* of the increafc of expenditure 
through defcending pipes. The firft is owing to the 
lateral communication of motion which takes place in 
defcending pipes, in the fame manner as in tiiofe whtcli 
poffefs an horizontal iituation ; the fecond anfcs from 
the acceleration by gravity which takes place in the 
4luid while it falls through the defcending tube. This 
fecond kind of augmentation was known to the ancientSf 
though they poffcfl'cd no good theory nor deciflve cxpe- 
xjments refpeding it. The author endeavours io efta* 



in the water of a refervoir, when it is fuffcred to flow 
through an horizontal orifice. The author deduces the 
theory of thefe vortices from the dodrine of central 
forces. The form of the hollow funnel, which in this 
cafe opens through the fluid uf the refervoir, is a curve 
of the 64th fpecics of the lines oi the third order, enu« 
merated by Newton. Theory and experiment both 
unite here in proving, that it is not only pofiible, but 
that there rcaUy exifts ia nature a vortex, the concavity 
of which \% convex towards the axis, and of which the 
revolutions of its different parts follow the ratio of the 
fquat e of the dtftancc iruxn the centre. Daniel Ber- 
noulli was in the wrong, in his Hydrodynamics, to re- 
proach Newton for hiving fuppofed a vortex to be 
moved according to this law. 

In the laft place, the author coiifiders that lateral ccm- 
munication of motion which takes place in the air as 
well as in the water. This is the caufe of fuch local 
and partial winds as fonoettmcs blow contrary to the di* 
redioux)t the general wind. It is by viitue of the 
fame principle, that the refonant vibration, excited la* 
terally in the extremity of an osgan pipe, is communi- 
cated to the whole column of air contained in the pipe 
itfelf. 

. From the fame^rinciple, the author deduces the aug- 
mentation of force which found receives in conical di- 
vergent tubes, compared with thofe of a cylindrkal 
form. On this occaijon, he points out the remarkable 

diffc- 
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Moti'^fl differences which appear to lake place between the re- 
fonact vibrations of air conialntd in a tube, and the fo- 
norout pulfations propagated through the open atmo* 
fphere. Sec Speaking Thumpit, Encycl. 

In an appendix, Venturi relates dIfFerent experiments 
which he has made to determine the convergence ^nd 
velocity of the fluid filaments which prcfs forward to if- 
fue out of a refervoii by an orifice through a thin ^late. 
He proves, by a very clear experiment, that the con* 
traftion of the vein is made at a greater diflance from 
the orifice under firong than under weak prefTures. He 
explains why, in a right-lined orifice, the fides of the 
contracted vein correfpond with the angles of the ori- 
fice and the angles with the fides. He examines the 
expenditure through a tube, the extremity of which is 
thruft into the refervoir itfelf, according to the method 
of Borda in the Memoirs of the Academy of Sciences 
for the year 1 766." 

For a full account of the author's experiments, and 
his deductions from them, we refer the reader cither. to 
the onginal work, indtled, Recberches experimentalts far 



improved even beyond the hopes he had formed of him. , Mowrt. 
Half an hour was generally lufficicni for his -acquiring 
a minuet or a httle fong, which, when once learned^ 
he would of bimfclf peiform with tafte and exprefiion. 

At ihe age of ^^ years he had made fuch a progrcfs 
as to be able to coropofe (hoit pieces for the harpfi'- 
chord, which bis father was obliged to commit to pa* 
per for him. From that time nothing made any im- 
prefQon upon him but harmony ; and mfantme amufe- 
ments loil all their attradionfi unlefs n^ufic had a (hare 
in them. He advanced from day to day, not by ordi- 
nary and infcnfible degrees, but with a rapidity which 
hourly excittd new furpriic in his parents — the happy 
witnelFes of his progrefs. 

His fathtr returning home one day with a ftranger» 
found little Mozart with a pen in his hand. *♦ What 
are you writing," faid he ? " A concerto for the harp, 
fichord," replied the child. " Let us fee it (rejoined 
the father) ; it is a marvellous concerto without doubt." 
He tlien took the paper, and faw nothing at fir ft but a 
nufs of notes mingled with blots of ink by the roal ad- 



(e Principe de la Communication laterale du Mouvcmmt drefs of the young compoier, who, unficilled in the ma- 

€lans hi Fluidts^ applique a PExpUration de different Phi" nagement of the pen, had dipped it too freely in the 

nomenes hydrauliques. Par le Citoyen y, B> Fentvrij ink ; and havbg blotted and fmeared his paper* had eo- 

Profefeur de Phvftque expMmentale h Modine^ Memhre deavouved to make out his ideas with his fingers ; but 

de la Societe Italienne^ ^c. l^c. A Paris che% Houelet on a clofer examination, his father v^^a loil in wonder ; 

Ducros^ Rue du Bacq^ N^ i)\o--^Theophile BarroiSf and his eyes delighted and flowing with tears, became 



Rue Haute-ftuilley N' 22. Ann, VI. 1797— or to the 
2d and ^A vols of th^ valuable Journal from' which this 
abftraCl is taken. 

MOURZOUK, the capital of Fezzan in Africa, is 
fituated on a fmall river, and fupplied with water from a 
multitude of fprings and wells. Being formerly built 
of done, it fiill retains the appellation of a ChriiUan 



rivetted to the notes. " See (exclaimed he to the 
ftranger) how juft and regular it all is! but it is im- 
poffible to play it ; it is too difficult." *« It is a con- 
certo ({aid the child), and muft be praAifcd till one 
can pUy it. Hear how this part goes." He then fat 
down to perform it ; but was not able to execute the 
paflages with fuilicient fluency to do juftice to his own 



town ; and the medley which it prefents to the eye, of ideas. Extraordinary as his manual facility was uni- 



the vafl ruins of ancient buildings, and the humble cot- 
tages of earth and fand that form the dwellings of its 
prefent Arab inhabitants, is- fingularly grotefque and 
ilrange. It is furrounded by a high wall, which not 
only affords the means of defence, but enables the go- 
vernment to collet, at *its three gates, a tax on all 



verfally allowed to be for his age, it did not keep pace 
with the progrefs of his knowledge and invention. Such « 
an inftance of intelledual advancement, in a child only - 
£\% years of age, is fo far out of the common road of ma- 
ture, that we can only contemplate thcfatft with afto- 
nifhment, and acknowledge, that the poffible ^rapidity of 



goods (provifions excepted) that are brought for the mental maturation is not to be calculated^ 



fuppVy of its people A caravan fets out annually from 
Mefurata to this place; and hence the Fezzaners them- 
felves difpatch every year a caravan to Caihna and ano^ 
ther to Bornou. For the latitude of Mourzouk, fee 
Fezzan in this Suppl, Dr Brookes, ifi his Gazetteer^ 
places it ini^° 5' E. Long. * . 

MOWAZZEF, in Bengal, fixed revenue. 

MOZAIlTy the celebrated German mufician, was 
born at Salzburg in the year J 756. His father was 



In the year 1762, his father took him and his fefter 
to Munich, where he performed a concerto before. the 
elector, which excited the admiration of the whole court; 
nor was he le(s applauded at Vienna^ where the empe- 
ror caHed him die little forcerer, 

' His falher gave him leilbns only on the harpfichord; 
but he privattly lau^it himfelf the violin ;* and hi» 
command of the inltrument afforded the elder Mozart 
the utmoft ftu-pi ife, when he one day at a concert took 



alfo a mufician of fome eminence, but not to b^ com* a fccoiid vijlin, and acquitted himfelf with more than 

pared Vlrith the fon ; of whom we have the following ac- paflable addrefs. True genius fees no obftadcs. it 

count in one of tlie. monthly mifcellanics, taken by Mr will not therefore excite our wonder, if his conilant fuc- 

Buihby from fome biographical fketches by two eminent cefs m whatever he attempted begot an unbounded coth- 

German profeflbrs. fidence in his own powas ; he had even the laudable 

At the age of three years, young Mozart, attending hardihood t<> undertake to qualify himfelf for the Jirft 

to the leilbiis which his fifter, then £even years old, was violin^ and did not long retnain fhort of the neccflary 

receiving at the harpfichord, he became captivated wath proficiency. 



harmony ; and when fhe had Icijt the inllrument, he 
would inilantly place himfelf at it, find the thirds, found 
them wkh the livelieil joy, and employ whole hours at 
the exercife. His father, urged by fuch early and ilri 



He had an ear fo correft, that he felt the moft mi. 
luitc difcordancy ; and fuch a fonduefs for-fludy, that 
it was frequently necefiary to take him by force from ' 
the infirument. I'his love of application never dimi- 



kiog indications of genius, immediately began to teach nifhed. He every day paflcd aconfiderable time at his 
him fome little airs \ and fooo perceived that his pupil harpfichord^ and generally praAilcd till a Ute hour at 

nigbl. 



^ 
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Mocart. night. Another chanderiftical trait of real gentut ; bis geoiot i than la fcrkhara for the foUoviag ctnufd Monn 
'«lwayi fall of its obje6b9 and loft at it were in itfelf. was oonferrrd upon him. He vifited Bologlll^ then as 

Id the year 176 ) he made, with his father anil fifter, finnous for harmonie cxocileiicc at Ncjsiet, when the 
hit firfl grrand muGcai journey. He Tifited Parit ; and celebrated theonft Maitiai was aoiased to fife a Ger- 
was heard hy the French court in the chapel-royal at man hoy work and execute the theme of a ftigrae which 
Ver(aillet» where hts talent on the organ was admired he prefented to him* in the extraordinary ftyle in which 
even more than on the harpfichord. At Paris the mo- Mozait aoquitled himfelf He next went to Floicnce . 
ileal travelers gave two concerts, which procured them Florence even enhanced the «uiogiamt which Bologna 
the higheft reputation, and the diftinAion of public por- had lavi/hed upon him. 

traits. It was here that a fct of fonatas for the haq>- During the holy week he airivcd at Rome, and af* 
'fichord, fome of his earlicft compofitions, were engraved fitted at the Mtfcrere in the Sixtine chapel ; which per* 
and publifhed. formance is juiUy confidercd as the ne pins wbra of vocal 

From Paris they went to London, where they alfo nmfic. This ctreoni ftaw ce claims particular sotice, as in* 
gave two concerts, coofifting of fymphonies compo(ed ductng a proof of am>ther faculty of his nrnd, only to 
by young Moz'irt, who even at that early age fang al- be equalled by tho£e wonderful powers which he had 
fo with much exprefiion, and pradifed publidy with his already dearanftrated. He was prahibitcd from taking 
Mer. Mozart played already at fig^ht, and in a con- « copy of this Mtferere^ and therefore piqued himfdf 
cert, at which the king was one of his auditors, a bafs on retaim'ng it in his memory. Having heard it with 
being placed before him as a ground^ immediately ap- attention, he wmt home, made ovt a manofcript ftom 
plied to it a motl beautiful melody. Thofe who iii« Kcottedton, retomed the next day to the chapel, hcaid 
bed acquainted with the extent of fifch a taik, will be the piece a fecoad time, corrected the roug^ draught, 
the moft aftonifhed at fuch mature familiarity with the and produced a tranfcript which furprifed all Rome, 
intricacies of the icience> and fuch prompt and ready is* This Miferere fbrnKed ^ fiorer Damenms in in patts, 
ventiouiin fo juvenile a mind. aad extremely difficult of execution. His mind had 

From London, where Mozart alio publi/hed iix ix^ embraced and retained the whde \ 
fiat as for the harpfichord, the mufical family went to He foon after received from the Pope the order of 
Holland, thence again to France, and in 1 766 returned the gilt fpur ; and at Bologna was complimented, by an 
to Salzburg. There this cxtraordroary youth remained ttaantmous decifion, with the title of Mewther and Ma- 
tnore than a year in perfe^^ repofe; dev^ing the whole ^fiir 0/ the Phil'htwwm^U Academy. As a proof, fr% 
t>f hts time to the ftndy of compoiition, the principlet forma^ of his qualifications for xhis academical honour, 
of which he fcmtinixed with the depth and penetration a fugue, for (bur voices, tn the church ftyle, was re- 
of confirmee) manhood. Emmanncl Bach, Haife, and quired of him, and he vras thnt up alone m his chamber. 
Handel, were hts chief guides and models ; tboUgh he He completed it in half an hour, and received his dt- 
by no means 4iegte^ed the old Italian mailers. ploma. This evinced that he poficfied aa imagination 

In 1768 he again vifited Vienna, where Jofeph II. conftantly at his command, and that bis mind was fto- 
enga^f d him to let to muisc a comic opera, entitled, red with all the riches of his beloved fciencc. 
La Fmfa Semplscif which obtained the approbation of The opera which he compofed for Milan was called 
Halfe and Metatafio. At the houfe of the prince of Mkhridatee. This piece procured him lafcrktmra for 
Kaunitz, it often happened that the firft Italian air the grand opera of the carnival of 177.9, which was his 
which came to hand would be riven him, that ia the Lmn9 Suiim. At length, after a tour of fifteen months, 
prefence of the company he might add to it accompani* he returned to Salzburg. 

ments for numerous inAmments; which* he would write In 1 771 Mozart vifited Pat is ; but not relifiiing the 
In the firft tt|)e of excellence, and without the lead pre- mufic of that capital, he foon quitted it, and returned 
meditation. This is at once a proof with what acute- to his domeftic comforts. In 1781, at the requcft of 
ncfs of obfervation he had liAened to the mufic of the the rle^r of Bavaria, he compofed the opera of IJo* 
beft mafters ; how mttmale he had ahneady rendered mm/o for the carnival of that year* The general merit 
himfelf with the charaders, capacities, tad effe^s of of this opera is fo great, that it might ferve alone for 
the different inftru ments ; and what fkill he had acqui- the baits of a diftinguiilied reputation. At his twenty* 
red in that abftrufe art of mixed combination which, fifth year he was invited to Vienna, where he continned 
while it calculates the conjoint effed of founds, as they fpreading, as from a centre, the tafte of bin compoii* 
regard the eftablifhed laws of harmony, accommodates tions through all Germany, and the luftre of hit name 
the different parts to the fcalet, tones, and powers pf over the whole of Europe. 

the rc(pe^f e inftnsments by which they are to be exe- Of all the virtoofi of tlie piano forte who then crowd* 
cnted. ' It was at this time alfo that, although but ed Vienna, Mozart was much the moft (kilful. His 
ewelve years of age, he compofed the mufic for the c6n- finger was extraordinarily rapid and taftefnl, and the 
fecration of the church of orphans, at the performance execution of his left hand exceeded every thing that had 
of which he himfdf prefid^d. before bee!t heard. His touch was replete with deli- 

In 1769 Mocart again returned to Salzburg, where cacy and exprefton; and thepit>found ftudy he hadbe- 
he became maitre de concert. Not having yet feen Ita- fto^ed on his art, gave hts performance a Ityle the moft 
ly, in December of the fame year he fet out for brilliant and finifhed. His compofitions had a rapid 
that feat of the fine arts. Thofe talents which had al^ ciixnilacion ; and in every new piece the connoifiieuiv 
ready excited the admiration of Germany, France, and were flruck with the originality of its caft, the noveky 
England, now awakened in that land of mufical ufte of the paflagen, and the energy of the effe6L 
the moft lively enthufiafm. Jofeph II. foliciloos for che perfedion of the German 

In 177 1 he had no fooner given perfoaal proofs of opera* engaged Mosait So conpofe a pseoa. He ac- 

I cordiogly 
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llMnrt eoratngty predaced Venlevment du Sepoit; performed London ; to wHich metropolis he had often been inn- ^ MoiMt. 

' ' for the firft time in 1782. It excited the jcaloufy of t^d ; but Jofeph nonuaattng him compofiuur de la "'' *■ 

the Italian compmrf , who therefore Tentured to cabal ehamhre^ though, with a^ very inadequate falary, he waa 

againft it. The empefoi*, addreffing himfelf to the induced to accept it ; and Germany had the advantege 

conipofery faid, ** It is top Jim for our ears, my dear of retaining him. 

Mozart, and moft charnmgly crp^ded with notes/' It is lamentable that premature genius too rarely en* 

** Precifely what it ought to be,*' replied the fpirited joys a long career : The acceleration of niiture in the 

rauiictan, who juftly fufpeded that this remark had menul powers feems to hurry the progreds of the ani* 

been fuggefted to Jofeph by the entious Italians, mal oeconomy, and to anticipate the regular clofe of 

*«« Though I cannot defcribe, as an auricular eridenccy temporal exigence. 

(fays the faithful author of the biography), the ap- In the year 1791, Mozart, juft after he had received 

planfes and the admiration which this opera produced the appointment of Mattre de chapelle of the church of 

at Vienna, yet I have witneffed the enthufiafm it exci- St Peter, and when he was only thirty-five years of 

ted at Prague among all the connoiflcurs, aa well as age, paid the laft tribute^; and left the world at once 

smong thofe whofe ears were lefs cultivated. It waa to admire the brilliancy, and lament the (hortneb of hit 

faid, that all which had been heard before waa not mu- earthly fojoumment. 

iic : it drew the moft overflowing audiences e every Inde^tigable, even to his death, he produced > during 

t>ody was amazed at its new traits oif harmony, and at the kft few months of his life, his three great mafter 

paiT^lges fo original, and till then fo unheard from wind pieces La Flutte Enehantie^ La Clemenjce de TiiuSf and 

inftruments." • Requiem^ his laft prcdn^'on. La Flutte Enchantee waa 

The cautious reader will petbaps hefitate to admit, compofed for one of the theatres at Vienna; and na 

in its fttlleft extent, this account by the author of the dramatic Olio could 9rer boaft a greater fucccTs. Every 

biography; but even after an allowance ibr fome exag- air ftruck the audience with a new and fweet furprife ; 

Mration, the moft phlegmatic will grant that much muft and the tout enfemble was calculated to afford the deepeft 

have been atcbieved by this great mafter, to a£brd a and moft varied imprelCons. This piece had, in fad» 

bafia for fo glowing a pi6kin« of the merit and fuccefa £0 grreat a number of fuccefiive repre£entations, that for 

of L'enkvematt.dtt SermL During the compofition of a long^ time it was unneceffary to confult the opera- 

^his opera, he married MademoifeUe Weber, a diftin- bill ; which only announced a permanent novelty. And 

guifhed virtoofa ; and the piece was fuppofed to owe the airs felefted from it, and repeated throughout the 

to this felicitous circumftance much of tint endearing empire, as well in the cottage as in the palace, and 

chancer, that tone of tcndemefs, and that ezpreffioii which the echoes have refounded in the moft diftant 

of the fofter paffions, which form its principal attrac- provinces, &voured the idea that Mozart had adually 

<ions. the defign to enchant all Germany with his Flutu En- 

** The Marriage of Figaro," which .was in the chantee> 

liigheft repute at sAl the theatres, was in the year 1787 La Clemence de Titus was requefled by the 'ftates of 

transfonhed into an Italian opera ; and Mozart, at the Bohemia for the coronation of Leopold. The compo- 

inftance of the emperor, fet it to mufic. This piece fer began it in his carriage during his route to Prague^ 

was highly received everywhere^ and kept pofieffion of ind iniihed it in eighteen days. 
the thaitre at Prague during almoft the whole of the* Some circumftances attending the compofition of the 

winter in which it firft appeared : numerous extra6^s piece which we have already mentioned as the laft ef- 

werc made from it, and the fongs and dances of Figaro fort of his genius, are too interefting to be omitted. A 

were vociferated in the ftreets, the gardens, and the ta- (hort time before his death, a ilranger came to him with 

^ema. Mozart came that very winter to Prague, and the requeft that he would compofe, as fpeedily as pof« 

performed in public on the piano forte. His auditors fible,' a requum for a catholic prince, who, perceiving 

at ail times liftened to him with admiration; but when- himfelf on the ver^e of the grave, wtfhed, by the exe>* 

ever he played extempore, and indulged the (JMntaneous cution of fuch a piece, to foothe his mind, and fiunilia** 

and unintemipled fallies of his fancy, which he fome« rife it to the idea of hb approaching diflblution. Mo* 

timca would for more than l^alf an hour, every one was zart undertook the work ; and the ftranger df pofited 

feized vrith the moft cnthufiaftic raptures, and acknow- • with him as a fecurity 400 ducats, though the fum de« 

ledgcd the unrivalled refourccs of his imagination. A- manded was oidy 200. The compofer immediately be« 

bout this time the manager of the theatre contra^ed gan the. work, and dunng its progrefs fdt his mind un* 

with him for the compofition of a new opera, which, ufually railed and agitated. He became at length fo 

when produced, waa called // diffoluto Pwuto^ or Doa infatuated with his requiem^ that he employed not only 

Giovatms. His reputaaidn was now fo exalted, that the the day, but fome hours of the night in its compofition. 

Bohemians piqued tbemfdvcs on the circumflance that One day, while he was converfing with Madame Mo* 

thia opera was compofed for their entertainment. zart on the fubjed, he declared to her that he could not 

But this fame, this great and nniverial applaufe, had but be perfuaded that it was for himfelf he was vrriting 

not yet produced to w admired artift any folid advan* this piece. His wife, diftrefled at her inability to dif- 

tagrea ; he had obtained no place, no fettled income ; fipste fo aoielancholy an impreffion, prevailed on him to 

but fttbfifM by his operas, and the inftnsftions and oc* give her the ^ar^ He afterwards appearing fomewhat 

cafional concerts whidi he eave. The profits* of thefc tranquillized, and more mafter of himfelf, (he returned 

proved infdficirnt for the ftyle which he was obliged the /core to him, and he foon rekpfed into his former 

to fiipport ; and his finaacea became much deranged* defpondency. On the day of his death he afked for 

The critical fituation in which he now found hiaofelf, the requiem^ which waa accordingly brought to his beds 
anadc him wfobc to quii Viema, aa4 £Nk an afylum in ^ Waa I sot r%ht {(ud he)» when I declared that it 

Sum. Vol. II. Part L Mo waa 
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Mottft wM for myfelf I was compofing this faneral piece ?" have scqwred Ibme CTC<5it for ihelr jodgmwt befbft he M«w, 

' ^And the tears trickled ffom hit eyes. This produce could be ambitious of their applaufe. Indeed been- ^**^ 

tion of a inaa, impreffed during its compofition with a tertatncd fo juft a fenfe of fcientlfic tkvatioa and im* 

prefentiment of his approaching death, is unique in its portance, that he would in fid upoo refped. And the 

kind* and contains pafTages which have freqaently drawn kaft noife or idle babble, whflc he was at the inftru- 

tears from the perfonners. ment, excited a difpleafure which he was too indignant 

Only one complaint cfcaped him daring his malady : to conceal. ,Once, fo the honour of his feelings* he 

'< I muft quit life (faid he), precifely at the moment fuddeniy rofe from his feat, and left his inattentive au- 

when I could enjoy it, free from care and inquietude ; ditory t» eiperience the keen though filent reproach of 

at the very time when, independent of fordid fpecula- inlulted genius. 

tions, and at hberty to follow my own principles and His mind was by no means unlettered ; nor waa it 

inclinations, I (hould only have to write from the hn- erobelli(hed with one fcience alone. He was mafter of 

pulfes of my own heart : and I am torn from my h* feveral languages, and had made 'con£derable progreis in 
mily juft when in a fituation to ferve it." Mozart, at the mathematics. He was honeft, mild, generous, full 

the time of his death, was con^derably involved in of franknefs ; and with his friends had an air at once 
debt ; but Vienna and Prague difputed the honour of amiable, gay, and free from the leaft tin^ure of pe- 

providing for his widow and children. dantry. 

The countenance of this great mafler did not indi- Far from viewing with envy the fuccefs of others, a 

eate any thing uncommon. He was fmall of ftature ; weaknefs too dofely interwoven in the general nature of 

and, except his eyes, -which were full of fire, there waa man, he was always juft to the talenta of his fellow pro- 

aothing to announce fuperiority of talent. His air, feflbta ; and valued and refpeded' merit wherever be 

nnlefa when he was at the harpfichord, was that of an found it ; a clearer proof of which caannot be adduced 

abCent man. But when he was performing, his whde than the following circnmftance : At a concert, where 

' phyfiognomy became changed : a profound ferioufnefa a new piece compofed by the cdebrated J<^eph Haydn 

lecalled and 6aud hit eyes ; and his fentiments were ex- was performed, a certain muficiao, vrho never difcovered 

preffed in every movement of his mufdes. Never has a any thing worihy of praife except in his own produc- 

mufician more AiccefsfuUy embraced the whole extent tions, did not fail to criticifc the mu(ic 4 exclaiming to 

of his art, and fhone with greater luftre in all iu dcpaft- Mozart, *' There now I there again! why, that u not 

anenu. His great operas, no lefs than his moft fimple what /(hould have done:" '*No; neither fhould I 

fongs^ his learned fymphonies as well as his airy (replied Mozart); but do you know why? Becaufe 

dancea — all carry the ftamp of the ricbeft imagination, neidier you nor I (hould have been able to conceive 

the deepeft fenfibility, and the pureft tafte. All his it." 

works dcvelope the originality of his genius ; and im- MUMBO-Jumbo, a ftrang^ bugbear employed by 

ply a mind grcsit and exalted ; an imagination which the Pagan Mandingoes (fee Makding, SufpL) for the 

ftrikes out for itfelf a new courfe. He therefore me- purpofe of keeping their women in fubjedtton. Pdy- 

rits to be raaked with that fmall number of original gamy being allowed, among thefe people, every man 

genitffes, ihoit pbdnonuna fplendida^ who form an epoch jnarries as many wives as he can conveniently maintain; 

in their art, by carrying it to perfedion, or giving it and the confequence is, that family quaH-cls fomctimes 

an unknown career. -rife to fuch a height, that the hufband'a authority is 

It is in the employment of wind inflruments that not fnificient to reftore peace among the ladies. Oa 

Mozart* difplaya his greateft powers. His melody is thefe occafions, the interpofition of Mumho^yumbo v^ 

always fimple, natural, and full of force ; and expreifes called in ; and it is always dccifive. - This ftrange mi- 

with precifion the fentiments and individual (ituations nifter of juftice, who is either the hufband himfelf, or 

of his perfonages. He wrote with extraordinary fact- fbme perfon indniiied by him, difgoifed in a fbrt of 

lity. '* La Clemence de Titus," the reader will recoiled mafqiierade habit, made of the. bark of trees, and arm- 

coft him the fludy of but eighteen days ; and his re* ed with the rod of pubUc authority, announces his 

fuiem^ which is equal in length to an opera, vras pro- coming by loud and difmal fcreams in the woods near 

duced in four weeks. It u aJfo worthy of remark, that the town. He begins the pantomiine at the abroach 

the overture to his Don Giovanni was not begun till of night ; and as foon as it is dark, he enters the town, 

the night before the piece was to be performed. At and proceeds to the Beniang or market-place, at which 

midiiight, after having devoted the evening to amufc- all the inhabitants immediately afiemble. 
ment, he locked hin)felf up in his ftudy, and compofed It may eafily be fuppofed that this exhibition is not 

It in a few hours. His memory was wondei fully reten« much relifhcJ by the women ; for as the pcribo in dif- 

tive, as we may judge from his copying by recollediion guii'c is entirely unknown to them, every married fe- 

the miferere at Rome. But a hB, equally ailonifhing male fufpeds that the vifit may poffibly be intended 

is, that, foon difcovering the eagemefs of people to pro- for herfeif ; but they dare not refiife to appear when they 

cure his wotks, and fearful that they might be pirated, are fummoned ; and the ceremony commences with fongs 

it was his conflant cuftom to tranfcrtbe from xhefiorej and dances, which continue till midnight, about which 

of his fonatas only a part for one hand, and at the pub* time Murabo fixes on the offender. This unfortunate 

lie performance to fupply the other by memory. vidim being thereupon immediately Seized, is ftrippedr 

He very early began to difplay that tmc dignity of naked, tied to a poft, and feverely i'courged with Mum* 

an artift which renders him indifferent to the praifes of bo's rod, amidlk the fhouts and derifion of the whole 

thofe who are unqualified to judge. The commenda* affembly ; and it is remarkable, that the reft of the wo- 

tions of the ignorant great he never confidered as fame, men are theloudeft in their exclamations 00 thiaoccafioa 

iiis hearers^ whether the wealthy or the titledf muft 9gainft their unhappy fifter. DayUghtpntaancodtothia 
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Mu;>iHy mdeeefit and umnanly revcl. It is truly aftoniAiing diat The graces of his elocution, however, produced their Miirriiy. 

- 'I the women (hould be deluded by fo clumfy an im» ufual effeA with a certain claf* of people, who wonld 

"J"^' pofture, and that the n^en fhould fo faithfully keep not believe that fuch bi-ight talents could aflbciate v/ith 

their own fecret. That the vramen are deluded feems the more folld attainments of the lawj or that a man: of 

evident; for Mr* Park afluret us, that the drefs of Mum- genius and vivacity could be a profound lawyer.. As 

bo is fuffered to hang on a tree at the entrance of each Pope obfecved at that time, 
tovrn; which could hardly be the cafe, if the women were 

not perfuaded that it is the drefs of fome fupernatnral The Temple late two brother ferjcants fawj 
being. Who deem'd each other oracles of law ; 

MUNSHY, a Perfian fecretary or writer. With equal talents thefe congenial fouls^ 

MUNSUB, in the language of Bengal, a dignity or One lull'd the exchequer, and one ftunn'd the roUs;^ 
command conferred by the emperor. Each had a gravity would make you fplit, 

MUNSUBD AR, a dignitary or commander. And (hook his head at Murray as a wit. 

MURRAY (WilUara), afterwards Earl of Mans- ^ . . .• ' 

field and Lord Chief Juilice of England, was the fourth It is remarkable that this ridiculbti» prejudice ae<- 

fon of David Vifcount Stormont. He was bom on companied Lord Mansfield to the end of his judfcial 

the 2d day of March 1705 at Perth, in the kingdom life, in fpite of daily proofs exhibited in the court of 

of Scotland, of.which kingdom his father was a peer. Kingr's Bench and in the Houfe of Lords, of very pm- 

His refidence in Scotland, however, was of fhort dura- found knowledge of the abftrufeft points of jurlfpru- 

^ion ;.for be was carried up to London at the early age dence. Lord Cheflerfield has given his fan^lion co this 

of three years. Hence his total exemption from the unfounded opinion. In a letter to his fon, dated Feb. 

^peculiarities of the dialed of his native country. 12- I754» he lays, •• The prefent Solicitor General 

At the age of fourteen he was admitted as a king*s Murray has lefs law than many lawyers, but he has 

fcholar of Weftminfter fchool ; and during his refidencc mo^re pradice than any, merely upon account of his elo- 

in that feminary, fays his contemporary Bifhop New- qucnce, of which he has a never- falHng ftream.'* 
ton, he gave early proofs of his unconunon abilities. In the outfet of Lord Mansfield's fife, it will be the 

not fo much in his poetry, as in his other exeroifes ; and lefs furprifing, that a notion (hould have been entertain- 

particnlarly in his declamations, which were fure tokens cd of his addiding himfelf to the purfuits of Bellea 

and prognoflrcs of that eloquence which grew up to Lettres too much, when che regard ihewn to him by 

fuch maturity and perfe6bion at the bar, and in both Mr Pope, who defpotically ruled the regions of liter- 

houfes of parliament. At the eledion in May 1723, ature at that period, is confidered. That gre»:t Poet 

he flood nrft on the lift of thofe gentlemen who were feemed to entertain a particular affedfon for our young 

-fent to Oxford, and was entered of Chrift Church, June lawyer, and was eager to fhew him marks of his regard- 

the 1 8th, in that year. In the year 1727 he had taken He addreffed to him his imitation of the 6th Epiftle of 

the degree of B. A. and on the death of King George the Firft Book of Horace ; and even condefcended to 

the Firft, was amongft thofe of the univerfity who com- become his mafter in the art of elocution. " Mr Mur- 

pofed ve^eson that event. ray (fays his biographer) was one day furpriied by a 

In April 1724 he was admitted a ftudent of Lin- gentleman of Lincoln's Inn, who could teke the liberty 

coin's Inn, though he ftili continued to refide. much in of entering his rooms without the ceremonious intro- 

thc univerfity; where, on the 26th of June 1 730, he took duAion of a fervant, in the fingular aft of pradlifing 

the degree of M. A. and foon afterwards left Oxford, the graces of a fpeaker at a glafs, while Pope fat by in 

determined to make the tour of Europe before he fhould the charader of a friendly preceptor. Mr Murray, on 

derote himfelf feriouily to bufinefs. About this period this occafion, paid that poet the handfomc compltmeat 

he wrote two letters to a young nobleman on the ftudy of, Tu es mbi Mitcenai (a)." 

•of ancient and modern hiftory, which are publidied by Whatever propenfities this Uprightly lawyer might 

his biographer Mr Holliday, and (hew how amply his have towards polite literature, he did not permit them 

own mind was then ftored with general literature. to divert his attention from his profefilon. He foon 

On his return to 'England he commenced his legal diftinguifhed* himfelf in an extraordinary' manner, as 

ftodies; but proceeded not in the way then ufually may be fcen by thofe who are converfant with, orchufe 

adopted, of labouring in the chambers of a fpecisd ' to refer to the Books of Reports. In the year 1736, 

pleader, or copying (to ufe the words of Black ftone) the murder of Captain Porteoas by a mob in Edin- 

the tra(h of an attorney's office. Being bleffed with burgh, after he had heen reprieved, oceafioned a cen- 

the powers of oratory in their higheftpetfedtion, and f^c to fall on .that city, and a bill of pains and pe- 

having foon an opportunity of difplaying them, he very nalties was brouglit into Parliament againil the Lord 

early acquired the notice of the chancellor and the Provoft and the corporation ; which, after various modili- 

judgrs, as well as the confidence of the inferior prac- cations, and a firm and unabated opposition in every ftage 

lifers. How much he was regarded in the hou»! of of its progress, pafTed into a law. in both Houfes Mr 

iords, Pope's weU-known Qoujplet will prove : Murray was employed as an advocate, and fo much to 

the'fatiflfa£iion of'hiscUents, that afterwards, in Sep- 

Grac'^d as thou art with all the power of words, tember 1743, he was prefented >yith the freedom of 

60 known, fo honoured at the hoofe of lords. £clinburgh in a gold box, profeffedly, as it was decla- 

N n 2 red, 



{a) It is thus that eminence is attained even by genius, and Mr Murray was properly employed ; though wc 
<lo not dearly perceive the ufe of the glafs, when his mafter was watching aU his geftures. 
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Marrty. red, for his figwi fervlcea by hit fpecdics to both Houfet Oo the (|»y the King*! birth-day «m kepCt dicf dtaed Um^, 

of Parliament in the conduct of that buiine£i. at the Dean of l)urhain*8 at Durham ; tbiJi Fawccit, 

On the 3 4th of November 1 7 389 he had married Lady Lord Ravenrworth, Majpr Davifon, and one or two 

Elizabeth Finchi daughter of the Earl of Winchelfea, more, who retired after dinner into another room. The 

and in the month of Norember 1742, was appointed converfation turning upon the late £iihop of Gloti' 

Solicitor General itk the place of Sir John Strangei ceiter't preferments^ ic waa a£&ed who wa« to have hit 

who refigned (b). Fie likewife was choftn to repre- prebend of Durham ^ The Dean faidt that the lait news 

fent the town of Boroughbridge in Parliament, for from London was, that Dr John ion waa to have it : 

which place he waa alCb returned in 1747 and 17^4* Fawcett faid, he waa gbd thst Johnfon got off fo well, 

In the month of March 174^-7 he was appointed for he remembered him a Jacobite feveral years ago, 

one of the managers for the impeachment of Lord and that he ufed to be with a relation of hTa who was 

Lovat by the Hou£e of Commons, and it fell to his lot very diraffe^ec^, one Vermon» a mercer, where the Pre- 

|o obierve 00 the eridence previous iojhc Lords giving tender's health waa frequently druiik. This pafiing 

their judgment. This tafk he executed with fo much among a few familiar acquaintance, was thought.no 

candour, moderation, and gentleman- like propriety, that more of at the time : it fprcad, however* Co much in the 

I^iOfd Talbot, at the coinduQon of his fpeccb* paid him North (how I never heard accounted for), and reached 

the following compliment : ** The abilities of the learn- town in fuch a manner, that Mr Pclham thought it ne- 

cd-nunafl^er who juft now fpokei ncrer appeared with cciTary to defire Mr Vaoci who was a friend to Faw* 

Sreater ^>lendour than at this Tery hour* when his can- cett, and who employed him in his bufineis, to write to 

our and humanity has been joined to thofe great abt- Fawcett, to know if he had iaid this of Johnfoo, and 'd 

lilies which have iSready made him io confpicuous, th^t he had« if it was true. • 

I hope one day to fee him add luftre to the dignity of ** Thia letter was wiittes on the 9th of Jaaoaqr ; it 

the firft civil employment in this natioa«" Lord I«ovat came toi NewcafUe the Friday following. Fawcett 

himfelf alfo bore teftioaony to the abilities of his adver* was much furprifed ; but the poll going oat ia a few 

fiiry: ^* I thought my felf (fays his lordfhip) rery l&uch hours after its arrival, he immediately acknowledged 

loaded by one Murray (c), who your Lordfhipa know the letter by » long, but not very explicit* anfwer. 

-was the bittereft evidence there was againfl me. I have This Friday happened to be the club day of the neigh- 

face fuffered by another Mr Murray, who, I muft &y • bourins^ gentlemen at Newcaltk. As fooo as Lord 

with pleafoit, is an honour to his country, and sshofe Ravenfworth, who was a patron and employer of Faw- 

doquence and learning is much beyond what is to be celt, came into the town, Fawcett acquainted him with 

capreft by an ignorant man like me. I heard him^ the eatiaordinary letter he had received ; he told him 

with pleafure, though it was antinft me. I have the that he had akeady anfwered it ^ and being a/ked to 

konour to be his relation* though perh^M he neither fiiew the copy, £i«d he kept none ; but de6red Lord 

knows it nor values it. I wifli that his being^ born in Ravenfworth to recoUed if he held Aich a convetiatioQ 

the North may not hinder lum from the preferment that at the Deaory of Durham the day a^ppointed for the 

kia merit aikd learning deferve." birth-day. . Ravenfworth recoOeded nothing at all of 

During the time that Mr Murray continued in office,, it : they went to the club together, and Ravenfworth 

ht fupported, with great ability, the adminiftration. went the next morning to fee liis mother in the neighs 

with which he was conaeded ; and, of courfe* rendered bourhood, with whom he ftaid till Monday ; but this 

kimfelf obnoaious to thole who were in oppofiuoii« tliiog of fuch coa£equence lying upon his thonghtsi he 

Nothing, however, could be urged either againft hia returned by Newcaiile. He and Fawcett had another 

public condud or his private life ; but he was involvedi converfation; and in endeavouring torefrefli each other's 

in (dme trouble by an lU-devifed tale, ooncurring with- memory about this dreadful delinquency of Johofon* 

the known principles of the family of Stormont, to Fawcett faid he could not recoiled politively at fuch a 

m kf him funded of Jacobitifm. Of this affair, a full diffance of time, whether Johnfon drank thefe healths* 

mn4 particular account ia given by the la|e Lord Mo^^ or had been prefent at the drinking of them, but that 

€ombe in the foUowiog words :. Murray and Stone had done, both feveral times. Ra- 

<' Meffrs Murray, Fawcett, and Stone, were muqh vcnrworth was ezceffivelv akrmed at this with relatioa 

acquainted, if not fchool-fellows, ia earlier life. Their to Stone, on account of his office about the prince; 

. fortune led them different ways ; Fawcett's was tu be a and thus the affiur of Johnfon was quito forgotten, and 

country lawyer and recorder of Newcaftle. Johnfon, the epifode became the principal part- l^re were. 

90W Biihop of GloucetUr, was one of their affociatea. many more con£erences between Ravenfworth.aod Faw« 

^ cett 

(b) On this occafion a doggrel poem vraa publifticd by one Morgan, a perfon then at the bar, entitled, '* The 
Caufidicade,'' in which al the principal Uwyen were ftippoied to urge their refpedive claima ti^ i|M poft. / At 

1^ conduiioo it is faidf 

Then Murray, prmr'd with a frae panegyric 
In praife of hindTell, would have fpoke it like Garrick ; 
But the Prefident ftopping him (aid, ^ As in truth 
** Your worth and your prai£e is in every one's moothf 
** 'Tie needlcfs to urge what's notorioufly known, 
** The office, by merit, is yoar*8 all muft own ; - 
*• l*hc voice of the public approves of the thing, 
<* Concurring with that of the Court and the £tng.'* 

(c) One of the evidences againlt him. ,. T*-» ■ ? 
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Mmf. cdt npoa tkit fillet in which thelattei ilmjaper- alcUerj tddrcffcd to the Lord Bifhop of Gloucefter, Mbnyi. 

fifted thit Stow and Murray were ptcfcnt at the drink- acknowledging, in the moft explicit tcrma, that bis 

jng, and did drink thofe healths. It n»y be obfervcd Lordlhip was innocent of the charge which he had been 

here, that when he was examined upon oaih, he fwore the indrament of bringing again (I him. 

to the year 1731 or 1732, 'z% ktcft, Fawcctt cornea On th6 . advancement of Sir Dudley Rider to the 

up as iifual aboat his law buiinefs, and is examined by chitf jirib'cefhip of the King's hench in 17^4, Mr 




and pofterity, burned £oftrong)y in Ravenfworth'a heirs male ot his body lawfully begotten. 
hofom, that he could ha^e no reil till he had difcofered As foon as Lord Mansiield was eftablilhed in the 
this cnormitf . Accordingly, when he came to town, King's bench, he began to make improvements in the 
he acquainted the miniftry and almoft all his great pradlicc of that court. On the i2ihof November, 
friends with it, and inhfted upon the removal of Stone, four days after he had taken his feat, he mzde a ycty 
The minidry would have flighted it as it dcferved ; but ncccffary regulation, obferving, *' Where we have no 
as he perfifted, and had told fo many of it, they could doubt, we ought not to put the parties to th^ delay 
not help Uying it before the king, who, though he and expence of a farther argument; nor leave other per« 
himfclf fljghud it, was ad^ifed to examine it ; which fons, who may be interefted in the letermination of a 
examination produced this mofl injudicious proceeding point fo general, unnecefTarily under the anxiety of fuf- 
»Z#r</ Afr/.in parliament*." pence." 

9mU*s Dta- Thij. ts Lord Mekombe's account ; and the fame The anxiety o£ fufpence, from this period, wa? no 
rjr,p.aao. author informs us, that Mr Murray, when he beard o£ longer to be comDlaincd of in the court of King*<) 
the committee being appointed to examine this idle af Benck> The regularity, punctuality, and difpatcii of 
fnir, fent a meflagie to the king, humbly to acquaint the new chief jultice, afforded fuch general fatisfadion, 
him, that if he fhould be called before fuch a tribunal that they, in procefs of time, drew uto that court moft 
on fo (candaloua and injurious an account, he would re- of the caufcs which could be brought there for deter- 
fign his office, and would refufe to anf jver. It came, minaiion. 

however,befors the Houfe of Lords, 2 2d January 1753^ Sir James Burrows (ays, <* I am informed, that at 
on the motion of the Duke of Bedford. the fittings for London and Middlefez only, there are 

The debate was long and heavy, fayr Lord Mel- not fo few as 800 caofes ftt down in a year, and all dif. 
combe ; the Duke of Bedford's performance moderate pofed of. And though many of them, efpecially in 
enough; he divkled the Hou&, but it was not Sold, for London, are of confiderabh value, there are not more, 
ihere went below the bar with him the Earl Harcourt, upon an average, than between 20 and 30 ever heard of 
iuord Townikcnd, the Bifhop of Worcefter, and Lord afterwards in the fhape of fpecial verdi6ti, fpecial cafes, 
Talbot only. The Bifliop of Norwich and Lord Har motions for new trials, or in arreft of judgment. Of a 
court both ^ke, not to much purpofe ; but neither of bill of exceptions there has been no ioflance (I do not 
ibens in the lead fupported the Duke's queftion. include judgments upon criminal profecucions; they are 

Upon the whole. Lord Meh»mbe concludes, ** It neceffary conCequences of the convi^ons). My reports- 
vas the worft judged, the worlt executed, and the worft give but a very faint idea of the extent of the whole bufi- 
fepported point that I ever (aw of fo muah expeda«> nefii which comes before the court : I only report what^ 
aioa.*^ ^ ^ I think may be of ufe as a determination or ifiuftiatioit^ 

The King, his late Majefty, viewed it in its true of fome matter of law. I take no notice of the nume- 
light i and is reported to have fkiil, " Whatever they rous queftions of fad which are heard upon affidavits* 
wcra when Weftminfter boys, they are now my very (the moft tedious and irkfome part of the whole buli- 
good friends." He was likewife, as we have been in- ne£i)* I take no notice of a variety of conteftationa, 
iormed by a gentleman conneded with the hxeSiy of which> after having been fully difcufTcd, are decided 
'' Stonnont, fo delighted witb Mr Murray's fpeech in his without difficulty or doubt* 1 take no notice of many 
. •wo vindicatiottt that he dcfired to have a copy of it, cafes which turn upon a conftrudion fo peculiar and- 
as a model of dignified and candid eloquence. Faw- particular, as not to be likely to form a precedent for 
cettt the original author of the ftory, {amM indeed to any other cafe. And yet, notwithftanding this immen« 
bave been a very fneaking knave, totaUy unworthy of fity of bufinefs, it is notorious, that, in confequence of 
credit. Bifliop Johnfon, who vras overlooked in the method, and a few rules which have beejrlsid down to- 
Umnpil, excited by the fiippofed guilt of Murray and prevent dehiy (even where the parties themfelves would 
8toac (fee Stqh^, in this St^l.)^ went to Fawcett'a willingly confent to it)^ nothing now hangs in court. 
chambcfs in the Temple, and defired an interview. Be- Upon the laft day of the very laft term^ if we exclude 
iag told by the fcrvant that his mafter was not at home, fuch motions- of the term as by delire of the parties went 
ke renewed his vifit very early next morning, and de* over of courfe as peremptories, there was not a finglc 
dared his refolution to wait till Mr Fawcett (hoold matter of any kind that remainedundetermined, except* 
rife, the lanndreis having inadvertently confcfiied that inff one cafe relating to the proprietary Lordfliip of Ma- 
be was ftill in bed. Fawcett, upon this, left his thorny rybnd,. whioh was profefledl]jr poftponed on account of* 
pillow with rclttf^ance ; for lomething fliarpcr than the prefent fituation of America. One might fpeak to- 
tboma'(fays Mr Holliday) awaited him, which he oould the lame ttk€t concerning the laft day of any former 
pot now poffibly avoid. The refult of the interview term for fome years backward." 
produced, exptcffiona of deep co&txitio% togedicr with The (Suae author alio iafenna ui| that, exoepting two<* 
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%in'rkj, cafesi there h»d not bec^i from tkc 6th of November 
1756 to the time of his thfn prefeiit publication, 26th 
May 1776, a final differfnce of opinion in the court in 
any cafe, or upon any point whaifoever, ** It is re- 
markable, too (he adds), that, excepting thefe two 
cafes, no judgmeftt given during the fame period has 
been reverted, either in iHe exchequer chamber or in 
parliament : and even thcfe rev^rfah were 'wjth great 
'diverfity of opinion among the judges " Of the two 
cafes here merttoned, one was the famous queft ion con- 
cerning literary property, which the majority of the 
judges of the court of King's Bench held to be perma- 
nent ; and in fupport of which opinion, fuch arguments 
virere' urged by the chief juflice, as have not yet psrhapa 
been completely anfwered. 

The ill fuccefsof the war, which had lately been beguB, 
occafioned a change in the adminiftratSon ; and the con* 
£1^8 of contendirg parties rerdered it impra£bicable for 



) 
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*• Jp/aJ cufuxtfahi 
«« Servare^ frorfus non pouji^ banc Fam'tHam (d) ?** 

A change of admtniflrmttoD again took place in 17659 
which introduced the Marquis of Rockingham and hit 
friends to govern the country ; and the mcafures then 
adopted not agreeing with Lord Mansfield's fentimeDts, 
he, for the fir ft time, became an opponent of goveni- 
ment. On the bill for repealing the ftamp ad, he ipoke, 
and divided againft it ; and is fuppofed to have had 
fo.me (hare in the compofition of the protefts on that 
occaiion, though he did not fign them. In the fame 
year, he is faid to hare animadverted, with no fnaall de- 
gree of fever ity, 00 the incautious expreffiont of I^ord 
Camden, on the affair of prohibiting die exportation of 
- com, tint it was bat a 40 days tyrpnny at the eutfide 
•(e). 

In 1767, the Diflenters caufe was determined, 




the crown, at that junf^ure, to fettle a new miniftry. In ^hich Lord Mansfield delivered a fpeech* which has 

order, therefore, to give paufe to the vidlence of both fince been printed, and (hews his Lord(hip to have been 

fides. Lord Mansfield was induced to accept the poft of a fteady friend to religious toleration, as well as to the 

chancellor of the exchequer on the 9th hi April 1757; rights of the eftablifhc^ church. The confcientions Dif* 

which be held until the 2d of July in the fame year, fenters. themfdves kvifhed upon that fpeech the higheft 

During this interval, he employed hfmfdf, -vnth great praife ; whilft others of them, in the fucceeding year, 

fucceCsy to bring about a coalition ; which being effedt- deluged the pubhc prints with torrents of abufe on tbe 



ed, produced a feries of events, Which nifed the glory 
of Great Britain to the faigh^ft point • at which it has 
ever been feen. . In the fame year he wu offered, but 
refufed, the office of Lord High Chancellor ; and in 
l^overober 1758; he was ele6ied a governor of the char« 
ter houfe, in the raom '«f Che Duke of Marlborough, 
then btely deccafed. 

For feveral years after this period, the tenor of Lord 
Mansfield's life was marked only with a moft feduloua 
difeharge of the duties of his office. In 1 760 Geo. II. 
died, and the new itign commenced with alterations 
in the adnai^iiflration ; which gave rife to « virulent fpi- 
rit of oppofition, condofted with a degree of violence 
and^afperity lie vet known at any former time. Asa 
friend to the then adminiftration. Lord Manbfield was 
marked oat for a more than ordinary (hare of malicioua 
invedive. It is in allufion to this, that Warburton, af- 



Chief Juftice. In that year wis the general eledion. 
Mr Wilkes returned firom abroad, became a candidate 
for the city of London, and afterwards was chofen re- 
prefentative for the.county of Middltfes. Having been 
outlawed fome years before, he now applied for a re- 
verfal of that proceedmg. On the 8th of Juac, the 
confideration of it came before the court of King's 
Bench ; when the judges delivered their opinions very 
fully, and were unanimous that the outlawry was iOe- 

fal, and muft be reverfed. On this occafion Lord Mans- 
eld took the opportunity of entering into a full ftatc- 
ment of the cafe, and a juftification of his own condod. 
The reader will find the cafe reported by Sir James 
Burrow ; from whom we (hall extrad the foUowtng, 
which appears to have been the raoft important part <^ 
his Lordihip's fpeech : 

** It is fit to take fome notice of the various terrors 



ter tracing the rife and progreft of the irreligion and It- hung out ; the numerous crowds which have attendcdi 
centioofnds which then prevailed, and obferving that, and now attend, in and about the hall, out of all reach 



amid fuch general corruption, the pure adminiflratioD 
of public juftice ftill afforded a cheerful confolation to 
thinking men, proceeds thus : 

** But the evil genius of England would not fuffer os 
to enjoy it long ; for, as if envious of this laft fupport 
of government, he hath now inftigated his bUickeft 



of hearing what pales in court ; and the ttuhnltt which 
in other places have (hamefully infulted all order and ga- 
vemment. Audacious addreffes in print di^te to us, 
from thofethey call the people, the judgment to be gi- 
ven now, and afterwards upon the conviSion. Rcafoos 
xsi policy are urged, from danger to the kingdom, by 



-agents to every extent of their malignity ; who, after commotions and general confufion. 

the moft villainous infults on all other orders and ranks **'Give me leave to take the opportunity of thfe great 

in fociety, haf^eat length proceeded to calumniate even and 'tcfpeflable audience, to let the whole world know 

the king's fupreme court of jufUce, under its ableftand 'all fuch attempts are vain. Unlefs we have been able 

moft uobleroifhed adminiftration. After this, who will Ho find an error which will bear -ns out to reverfe tbe 

.not be tempted to defpair of his country, and fay with outlawry, it muft be affirmed. The conftitution does 

"the good old man in the fcene, *DOt allow reafons-Tif ftate to influence our judgment : 

God 



(d) See the dedication of the 5th edition of the Divine Ijegation of 'Mofes, wWch defcrvetto be read at pre- 
jBrnt with peculiar attentioo, as the work of a man of gig^tic talents, deeply read in liiw as well as in theology. 

(e) The fpeechcs in the debate were never printed ; but the fubflance of them all was cotifolidated fn a pam- 
phlet publilhed at the time, intitled, ** A Speech agaihft\he'fufpending and dlfpenfing prerogative," 8vo. Since 
teprinied in Debiett'a Debates, Vol. IV. p. ^84. 
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Minny. Ood forbid it fliould I We mufl not regard political to thtir Intent 1 Leaniiig againft their impreffion might Mttrray. 

^ confequencest how formidable focTcr they may be; we give a biaa the other way. But I hope» and I know, ' 

are bound to fay» Fiat Ju^liiai ruai Calum. The con« that I have fortitude enough to refift even that weak* 

Ikttation trufts the king with reafoos of (late and pqii- nefs. No libels, no threats, nothing that has happen- 

ry: He may pardon offences; it is his to judge whe- ed, nothing that can happen, will weigh a feather. a- 

ther the law or the criminal (hould yield. We have no gainil allowing the defendant, upon this and every other 

ele6tion. None of us encouraged or approved the com* oueftion, not only the whole advantage he is intitlcd to 

miffion of either of the crimes of which the defender is from fubdantial law and juftice, but every benefit from 

eonvi^ed : none of us had any hand in his being profe- the mod critical nicety of form, which any other defen- 

ented. As to myfelf, I took no part (in another place) der could claim under the Lke objedion. The only cf- 

in the addrefles for that profeciition- We did not ad* fe£k 1 feci is an anxiety to be able to explain the.groundt 

"vife or aflift the defender to fly from juftice ; it was his upon which we proceed ; fo as to fatisfy all mankind* 
6wn a£l, and he mud take the confequences. None of that a flaw of form given way to in this cafe, could not 

us have been confnlted, or had any thing to do with the have been got over in any other." 
prcfert profecution. It is not In ohr power to flop it ; In January J 770, Lord Mansfleld again was offered 

it was not in our power to bring it on. We cannot the Great Seal, which was given to Mr Charles York ; 

pardon. We are to fay what we take the law to be. and in Hilary Term 177 1, he a third time declined the 

If we do not fpeak our real opinions, we prevaricate fame cifer, and the Seal was cutrufled to Lord Bathurft. 
with God and bur own confciences* The year 1770 was alfo memorable for various at- 

^ I pafs over many anonymous letters I have recei- tacks made on his Lordfliip's judicial charadcr, in both 

ved : thofe in pnnt aire public ; and fome of them have the Houfes of Lords and Commons. In one of thefe, 

been brought judicially before the court. Whoever the the propriety of a diredion given to the jury in the cafe 

writers are, they take the wrong way. I will do my of the king and Woodfal was called in queftion; which 

duty unawed. What am I to fear ? That mendax in* occafioned his Lordfhip to produce to the Houfe a co; 

famia from' the prefs, which daily coins falfe fa£U and py of the unanimous opinion of the court of King's 

ialfe motives ? The lies of calumny carry no terror to Benob in that caufe ; which, after being much canvaf- 

me. I trufl, that my temper of mind, and the colour fed and oppofed, was fuSered to ftand its ground with* 

and condu£k of my life, have given me a fuit of armour out being over-ruled. 

againft thefe arrows. If, -during this king's reign, I On the 19th of Odober 1776, his Loidfliip was ad- 
have ever fupported his government, and afliflf^ his vanccd to the dignity of an £arl of Great Britain, by 
meafur^s, I have done it without any other reward than the tide of the £atl of Mansfield, and to his male iflue ;. 
the oonfcioufnefs of doing what I thought right. If £ and for want of fuch iffue, to Louifa Vifcounteis Stor« 
|iave ever oppofed, I have done it upon th; points them- .mont, and to her heirs male by David Vifcount Stormont 
felvest without any collateral views: I honour the king, her hufband. The fame title, in 1792, was limited ta 
and refpe^ the people. But many things acquired by Lord Stormont himfelf ; who afterwards fuoceeded to it. 
the favour of either are, in my accoujit, obJ66^s not . We come now to a period of his Xiordihip's life, 
worth ambition. I wi(h popularity ; but it is that po- which fumifhes an event difgraceful to the age and 
pularity which follows, not that which is run after.*- country in which the fadl was committed. An union 
It is that popularity which, fooner or later, never fails of folly, enthufiafm, and knavery, had excited, alarms iu 
to do juftice to the purfuit of noble ends by noble the minds of fome weak people, that encouragements 
means. I will not do that which my confcience ttUs me were given to the favourers and profeflbra of the Ro« 
fs wrong upon this occa&on, to gain the huzzas of thou- man Catholic faith incon&flent with religion and true 
fands, or the daily praife of all the papers which come policy. The zB. of Parliament, which excited the cla-. 
from the prefs. I will not avoid doing what I think is mour^ had paflcd with little oppofition, and had not 
right, though it (hould draw on me the whole artillery of received any extraordinary fupport from Lord Mans« 
libels, all that falfehood and malice can invent> or the field. The minds of the public were inflamed by art- « 
credulity of a deluded populace can fwallow. I can fay ful mifrepi-efentations ; the rage of a popular mob was 
with a great magiftrate, upon an occadon, and under £000 dircded towards the moii eminent perlons. Ac- 
circumftances not unlike, ' Ego boa animo fempew fuiy ui cordingly, in the night between Tuefday the 6th and 
iimidiam virtute pariam^ glvriam^ non invidiam puiarem,* Wcdnclday the 7th of June 1 7 80, his Lordfhip*^ houfe in. 
«* The threats go further than abufe t Perfonal vio- Bloom(bury Sqiure was attacked by a party of rioters, 
knee is deaounced. I do not believe it : it is not the who, on the Friday and Tuefday precedingr had, to the 
genius of the worfl. men of this country in the worfl of amount of many thoufacda, furrounded the avenues of 
times. But I have let my mind at relh The laft end both Houfes of Parliament, under pretence of attending 
that can happen to any man never comes too £aon, if Lord George Gordon when he prefented the petition 
he falls in fupport of the law and liberty of his country from the Proteftant Aflbciation. Oo Tuefday even'ng 
(for liberty is fynonymous to law and government )k the prifbn of Newgate had been thrown open, all the 
Such a fliock, too, muft be produd^ive of public good : combuflibfc part reduced to aflies^ and the felons let 
It might awake the better part of 'the kingdom out of loo£e upon the public. It was- afxer this attempt to de« 
that lethargy which ieema to have benumbed them ; ftroy the means o£ fecaring the vidims of criminal ju- 
amd bring the mad part back to their fenfes, as men is« ftice that the rioters adaulted the rcfidence of the chief 
toxicated are fometimes flunned into fobriety. magiftrate of the hril ciiminal court in the kingdom ; 
*< Once for all, let it be underftood, that no endea* nor were they difperfcd till they had burnt.all tlie fur- 
ipours of this kind will influence any man who at prefent niture, pifkures, books, manufcripts, deeds, and, in. 
filf bcK. If tfacy bad an; tXk&^ it would be contrary fliort^ every thing; which &rc could coofume ia his Lord* 

fiii£ff. 
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Murray. (hfp*a hook ; fb that nothing teroaincd but the walb, 
which were icen next momiDg almoft red-hot from the 
violence of the flameti prcfenting a mebmcholy and aw« 
fid ruin to the eyes of the paflengerB. For a fuller ac- 



] 



M U R 



From this period the bod3f powers of Ua JjeMtap Um^ 
continued to decline ; hit mental facultie^y however, rc« 
mained without dectf almoft to the laft. During th«a 
time he was particulaily tnquifitive and anxtom about 



count of thofe dreadf ol riots* fee Beitaim, n^ 644. Eti" the proceedings in Francct and ftk his fenfibflitj, in 



So unexpedcd was this darine outrage on order and 
government » that it burft on Lord Mansfield without 
' his being prepared in the flighteft manner to refift it. 
He efeapcd with his life only* and retired to a place of 
fafety, where he remained until the 14th of June, the 
laft day of term, whep be again took his feat in the 
court of Kingr^s Bench. ** The reverential filcnce (fays 
Mr Douglas) which was obfcnred when his Lordflup 
refumed his place on the Bench* was ezpreffive of fenti* 
ments of condolence and tefpe^, more affeding than the 
fnoft eloquent addrcfs the occafion could have iuggefted. 

** The amount of that pirt of Lord Mansfield's lofs 
which might have been efti mated* and was capable of a 

compenfation in money, is known to have been very primus ejfet Orai^r^ f iUi ne /oJus^^aatki^tAicd their ap* 
great. This he had a right to recover againfk the i&inl- ----- - — 

iireJ. Many others had tdcen that courfe ; but his Lord- 
fhip thought it more confiftent with the dignity of his 
x:hara6ter not to tefort to the indemnification provided 
«by the legiflature. His fcntiments, on the fubjc£b of a 
leparation from -the ^te, were communicated to the 
Board of Works in a letter, datad i8th July 1780, 
written in confeqoence of an application which they 
had made to him (as one of the prmcipal fufferers)i pur- 
fuant to dire^ions from the treafury, founded on a vote 
of the Houfe of Commons, requeftii^ him to ftate the 
nature and amount of hts loCi. In that letter, after verdant meads and Aowery gardens, icfie£Ung in itacry- 



common with every good man, wounded by the hor- 
rible inftance of democratic infatuation in the murder 
of the innocent Louis XV L He lived juft Jong enough 
to expreCs his fatisfaftton at the check given to the 
French by the Prince of Cobourg in March 1 795 ; on the 
20th of which month, after continuing Ibme days in a 
ftate of infenfibility, he departed this iSe* at the age of 
88 years. 

*^ In his pdftical oratory ((ays a writer lof tlie pre* 
lent times), he was not without a rival; ao one had the 
honour of furpafing him ; and let it be remembered, 
that his cpmpetitor was Pitt. 

^ The rhetorician that addrefied himfelf to Tully im 
thefe memorable wot6m'^ Demo/iitne^ tibi fntr^mii 



plication to Mansfield and Pitt. If the one poffefled 
Demotthenean fire and energy, the other w«a at leaft a 
Cicero. Their oratory differed in fpcciest but waaequd 
in merit. There was* at leaft, no fuperiorky on the 
fide of Pitt. Mansfield's eloquence was not» indeed, of 
that daring, bdd, decUunatory kind* (o irrefiftibly 
powerful in the momentary btiftle of popular allcmblies ; 
but it was pofiefled of tlwt pore and Attic fpirit, and 
fedii^ive power of peifuafion, that delighta* inftnids^ 
and eventually triumphs. It has been vety bemitifuUy 
and juftly compared to a river, that meanders thixHigh 



f ome introdudkory eapreffions of civility to the furveyor 
.general, to whom it was addrefied* his Lordfhip fays, 
* Befides what is irreparable, my pecuniary lofs is great. 
I apprehended no danger, and therrfore toak no precau* 
tion. But how great foever that I0& may be, I think 



ftal bofom the varied objeds that adoin its baoka* and 
reirefiiin^ the country through which it flows. ' 

** To lUuftrate his oratory by example, would require 
voluminous tranfcripts from the records of Parliament ; 
and it is unneoeflary, as we can appeal to living recok 



It does not become me to claim or expe6b reparation ledion. 
from the ftate. I have made up my mind to my mis- '^Havingadded weight and dignity to the offices of at* 

fortune, as I ou^t, with this confolation, that it came toraey and folicitor generall hi> reputation as a fpeaker, a 

«from thofe whole objed manifeftly was general confu* lawyer, and a politician, elevated him to the peerage, and 

fion and deftrufiion at hoaie, in additioato a dangerous the exalted poft of chief juftice of Ei^rLuid. He aiceadcd 

and complicated war abroad. If I fliould lay before to the dignities of ftate by rapid ftrides : they were not 

-you any account or computation of the pecuniary da* beftowed by the caprice of party favour or alfcdion. 

inage I have fuftained, it m^ht feem a claim or eipec- They were (as was faid of Pliny ) liberal difpenfatioaa 

taiion of being indenuiified. Therefore you will have oF power upon an objed that knew how to add new 

•no further trouble upon this from, &c. — MamfieldV luftre to that power, by the rational exertioa of his 

From this time the luftre of Lord Mansfield conti- own. 
nued to (bine with unclouded brightnefs until the end ^' Here we can fpeak of this great man within our 

of his political Iffe, unlefs his oppofition to the mea* own recoljedion ; and however party prejudices may 

•fures of the preCent adminiftration, at the early period adopt their different favourites* and each contend in de< 



of their appointment, (hall be thought to detra6V, in 
fome fmall degree, from his merit, it is certain many 
of his adfloirers faw, with concern, a connexion %rith the 
opponents of government at that jundure, fcarce com- 
patible with the digin'ty of the chief juftice of Great 



tra6ttng from the merit of the other, it is, we believe, 
generally underftood, that precedence \a allowed the 
£ari of Mansfield* as the firft magiftrate that ever £a 
pre-eminently graced that important ftatton. The wif« 
dom of his decifions, and unbiaffed tenor of his public 



Britain. At lenfi;th infirmities preffed upon him, and Gondu£i, will be held in veneration by the fages of the 

he became unabk to attend his duty with the Oaime law, as long as the fpirit of the cqnftitutioa, and juft 

punduality and afiiduity with which he had been ac- notions of equity, continue to have exiftencc. No ^Vi 

cuftomed. It has been fuppofed, that he held his of- has ever, in an equal deeree* poffeflied ^that wonderful 

fice after he was difabled from executing the duties of fagacity in difcovering chicanery and artifice, and iepa* 

it, from a wi(h to fecure the fuccelfion of it to a very rating fallacy from truth, and fophiftry from argument^ 

particular friend. Be this as it may, the chief juftice fo as to hit the exaft equity of the cafe. He fuffered 

continued in his office until the month of June 1788, not juftice to be ftrangled in the nets of form, 

when he fent in his refignation. ^ Hia memory waa.aftoAiihioigr^hc iM9<r took oototi 

•^ I . or, 
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MnfNf ' or« tf Iw Adf fddmn or ever oonfiilctd them.'' His re- Haiioe apon his mercy thmugh J^iit Chrifti I deiire ttuftum; 
^ fcrencet to esprefiioni which fell from htm in thecoarfe that my body may be inurred as privately as may be : » ' 
of the debate^ or his quotadons from boolu» were fo and out of refped for the place oi my early educatioa^ 
faithful^ that they might have been £dd to have beet I (houkl wifh k to be in Wedmiorller Abbey.'' It waa 
l«peated ^erhaim* Tbe purpofea to whieh he employ- interred in Weftminfter' Abbey, ia the iasie vault wIcH 
ed thefe amazing taletits treve ftill more extraordinary : the Cotmtefs (who had died Apnl lo. 1784), between 
if it was the weak part of his opponent's arguments the late Earl of Chatham and Lord Robent Manners. 
that he le feir e d to, he was fare to expofe its fallacy^ MUSEUM, in the language of the prefent day, is 
weaknefsy or abfurdity^ in the moft pai?nant fatire» or a building in whieh are deposited fpeciraens of every 
hold it up in the moft rtdicalonft point ^ view. If, oh obje6b that is in any degree curious, whether fuch ob<* 

the CQHtiiairy, it vrcre 'a point on which his adverfsriea^ je^a be natural or artificial. What the word mufeum 

laid their chief ftrefs, he ftated the words cort^ly ; expreffed origiually, has been told under that tide in 

colleded their obviooa meaning, confidered the force of the Encjckpmdia^ 

the federal anrgaments that had or might have been rai^ A complete mufeum contains coUe^ions of prefer*^ 
fed upon them, with a preeifion that wonld induce an ved beads, birda^ fiflies,, reptilen, 8cc. ; models of mar 
miditor almoft to fuppofe that he had previoufly conii- chinea ; rare manufcripts ; and indeed fpecimens of every 
dered the whole, and that his fpeech was the reCiilt of thiag neceflary to iiUiftrate phyfical fcience, to im- 
■mch previous ftudy. prove art^ to aid the antiquarian in his refearches, and 
^^ It may be faid of Manafield as of Virgil, that if ho to exMbIt the manners and cuftonu of men in diftant 
had any faults, they might be confidered in the fame ages and nations^ As natural objects of uncommon 
manner with thofe of fome eminent fixed ftar, which, fixe or beauty, and other rare productions, were, in the 
if they exift at ail, are above the reach of human obfer« earlie& periods, eoniecrated to the gods, the templea 
ipation. The luminous aether of his fife was not obfcu- were, of courfe, the firft repofitones of fuch colledions, 
red by any fhade dark enough to be denominated a de- or, in other wOrds, the firfl Mufiums. This, we thinks 
fe&. On aoeount of hia dacent« local prejadices and has been coroletely proved by Profeflbr Beckmann *. • Igventitmi 
propenficies were imputed to him, and his condu^ on *' When Hanno (iays he) returned fironv his diftant ^ol. it. 
that account, examiaed with a* mierofcopte eye ; but Toyagm, he brottg^t with him to Carthage two (kins ofl^ ^^* 
f he optic through which it was viewed poflafliid a par- the hiitry women whom he found on the Gorgadea 
f y tinge, equally odious and deceptive. iflands« and depodted them» as a memiOrial in the temple 
** His political principles were ever confiftent ; and of Juno, where they continued till the deftru«£b'on of 
to preferve confiftency in fuch ftatioBS and in fuch times the city. The horns of a Scythian animal, in which 
IBS occupied the life of Mansfield, coniHtntes an ordeal the Styg^n water that deftroyed every other veflel 
ftrongly impreffive of virtue. It has been fiud that he could be contained, were fent by Alexander as a curio- 
^imnted foirit. Ia the untfiorm oppofition of popular fity to the temple of Delphi, where they were fufpend- 
opinion, and apparently the contempt of it, any proof ed, with an infcription, which has been prefer ved by 
of the affertion ? His fpeech and condu6fc in the aflatr iEIiafi. The monftrous. horns of the wild bulls which 
^f WiUsea's outlawry, when popular prejudice ran ia had occafioned fo much devaftation in Macedonia, wercf 
torrents; illuftrate each other. He dcfpifed (to borrow by order of King Philip, hung up in the temple of Hcr- 
an expreffion of his own) that mufliroom popularity culcs. The unnaturally formed fhouldcr bones of Ptlops 
that is raifed without merit, aivd loft without a crnne; were depofited iu the temple of Elis. The horns of the 
He difdained being the Have of popular impulfe, or to fo called Indian ants were fhewn in the temple of Her- 
acknowledge the (houta of a mob for the trumpet of culea at Erythrae ; and the crocodile found m attempt- 
fame.'* tng to difcover the fouroes of the Nile was preferved in 
- He had a mind too great to be aihamed of revering the temple of I'fis at CsBijirea. A large piece of the 
the ordinances of religion ; and as, after the moft im- root of thecinnaaion tree was kept in a golden veiFel in 
partial inquiry, he was a firm believer of the truth anct one of the temples at Rome, where it was examined by 
importance of Chriftianity, he frequented the church Pliny. The (kin of that monfter which the Roman 
regularly, and received the holy facrament on the higher army in Africa attacked and deftroyed, and which pro- 
^Rivak. Mr HoHiday has publi4hed » feraaon, which- bably was- a crocodile, an animal common in that coun-^ 
he fays was dictated by Lord Mansfield to his friend try, but never feen by the Romans before the Punic 
bifhop Johnfon, and preaehed by that prelate before the war, was, by Regulus, fent to Rome, and hung up in 
Houfe of Lords. If is a very ferioos and appropriate one of the temples, where it remained till the tioie of 
difcourfei but judging Hpon intermd evidence, we mould the Numantine war (a). In the temple of Juno, in the 
Bot have fuppofed it the compofition of the eloquent iiland of Melita, there were a pair of elephants teeth of 
and ai^mentative chief joftice of England* His Lord- extraordinary fize, which were carried away by Mafi- 
fliip*s will, which was written with his own hand, upon nifla's admiral, and tranfmitted to that prince, who, 
little more than half a fheet of paper, begins with the chough he fet a. high value upon them, fent them again 
following elegant and pious paragraph, with which we* back,'bccaufe he heard they had been taken from a tem- 
fliall conclude this fketch of his chera^er c pie. The head of a* bafiliic was exhibited in one of the 
** When it Audi pleafe Almighty God to call, me ta ten^^ of Diana $ andthe bonea of that fea mon(ler,> 
that ftate, to which, of all I npw enjoy I cao carry <m* probably a whale, to which Aadromeda was expofed;. 
ly the fiitisMlion of rof owoconficience, and a fidl re- were preferved at Jappa>> and afterwards brought to 
SuppL. Vol. II. Part I. O o Rome. 



■*Mbitei*i^*.^to 



( A ) We think, with the tmaflatkMr of Beckmana'a H<ftoff> that thii animikwa* not the ciocodiky but thr^oa 
€ wifiiUR»». See Boa and SaarxMT, EttcyeL 



M U 8 [ 290 1 M U S 

Vttfiram. Rome. To the time of PaufaniaS) the head of the cele- rioiities of trt, antiquities, and rdicH one Ibmetimet hUtm 

brated Calydonian boar Wa« (hewn in one of the temples foond fcarce and fiogular foreign animak, which were U 

of Greece ; but it was then deftitutc of briftlcs, and had dried and prrferted. Such obje^ were to be feen in '^"^^^ 

fuffercd coofiderably by the hand of time. The mon the old treasury at Vienna ; and in that of St Denis was ' 

ilrous tttiks of this animal were brought to Rome, after exhibited the daw of a griffin, £ent by a king pf Per- 
the defeat of Anthony, by the Emperor Auguftus* fia to Charlemagne ; the teeth of the hippopoUmus, 

who caufed them to be fufpended in the temple of Bac- and other thingrs of the like kind. In thefe. coiledions» 

^ns. ApoUonius tells us, that he faw in India fome the number of the rarities always increafcd in propor. 

of thofe nuts which in Greece were preferred in the tioo as a tafte for natural htftpry became more prera- 

temples as curiofitics.'^ lent, '^nA as the extenfion of commerce afforded better 

Ihough thefe curiofities were prefenred in the temples opportonities for procuriog the produAiona of remote 

for purpofts Tcry different from thofe for which our countries. Menageries were eftabliflied to add to the 
collcfiions are made, there can be no doubt but that, magnificence of courts, and the ftufftd (kins of rare aai- 

ihey contributed to promote the knowledf^e of natural mak were hung up as memorials of their -haWng esifted. 
Ktftory. If it be true, as Pliny and Strabo inform us, Public libranes alfo were made receptacles for fnch na- 

tliat Hippocrates availed himfelf of the accoimts which tural curiofities as were from time to time prtfented to 

were hniig up in the temple of ^fculapius of different them ; and as in uniycrrftties the faculty of medicine had 

difeafea, and of the medicines and mode of treatment a hall appropriated for the diffc^on of human bodies* 

by which they were cured ; it will eafily be believed^ curiofities from the anmial kingdom were ooUeAed 

that the natural hiftorians availed themfeWes, in a firoilar thrre alfo by degrees ; and it is probable that the pro* 

manner, of the various rare objeds which were prefer- feffors of anatomy firft made attempts to preferve dif- 

vcd in the temples of the other gods. This, we fee, fcrent parts of animals in fpirit of wine, u they were oUi* 

Pliny adually did. gcd to keep them by them for the ufe of their fcholars ; 

Suetonius informs us, that Auguflus had, in his pa* and becaufe in old times dead bodies were not given up 

lace, a coUeftion of natural curiofities ; and it is well to them as at prefent, and were more difficult to be 

known that Alexander gave orders to aQ huntfmen, obtained. Private collediona appear for the Rrfk time 

bird-catchers, fiHiermen, and others, to' fend to Ariftotle in the j6th century ; and there is no doubt ((ays our 

whatever rare animals they could procure. M.Beckmann author) that they were formed by every learned man 

feems to be of opinion, that the firfl private mufeum who at that period applied to the ftudy of natural 

was formed by Apuleius, who, next to Ariftotle and hiftory. 

his fcholar Thtophraftus, certainly examined natural MUSHROOM, a fungus, of which ibme of the 
ohje6ls with the greateft ardour and judgment ; who principal fpeciet have been defcribed in the Emcyclo* 
caufed animals of tvcry kind, and particularly fi(h, to psdia under the generic name^AoEaicus. There is, 
be brought to him cither dead or alive, in order to de- however, one fpecies not mentioned there— the BolHui 
fcribe their external and iotemal parts, their number hirfutut of DuUiard, which is certainly worthy of no- 
and fituation, and to determine their charaderifing tice, fince one of the French chemifb has lately ex- 
marks, and eftabliffi their real names ; whd undertook traded from it a bright, fliining, and very durable yefiow 
dillant journeys to become acquainted with the fecreta dye. This pretty large mufhroom grows commonly 
of nature ; and who, on the Gctulian mountains, coU on walnut and apple-trees. Its Colouring- matter is 
leded pet rtfad ions, which he confidcred as the effeda contained in abundance, not only in the tubular part, 
of Deucalion's flood. but alio in the parenchyma of the body of the mufk- 

The principal caufe why colledions of natural curio* room. In order to extrad it, the mufhroom is pound* 

fities were fcarce in ancient times, muft have been the ed in a mortar, and the liquor thence obtained is boil' 

ignorance of natnralifts in regard to the proper means ed for a Quarter of an hour in vrater. An ounce of 

of preferviiig fuch bodies as foon fpoil or corrupt. Some liquor is fufificient to coasmuaicate colouring-roatter to 

methods were indeed known and pradifed, but they fix pounds of water. When the liquor has been ftraia- 

were all defedive and inferior to that by fpiric of wine, ed, the fluff to be dyed is ptu isto it, and boiled for a 

which prevents putrefadion, and which, by its pcrfed quarter of an houn Ail kinds of fluff receive this co- 

tranfparency, permits the objcds which are covered by lour and retain it ; but on linen and cotton it is lefs 

it to be at all times viewed and examined. Thefe me- bright. This colour any be modified, in a very agree- 

thods were the fame as thofe employed to preferve pro* able manner, by the effed of mordants, 
vifions, or the bodies of great men dcccafed. They The procefs fucceeded bef^ on filk. When this fub- 

were put into fait brine or honey, or were covered over fiance, after being dyed, is made to pafs through a bath 

with wax. Thub the hippopotamus, defcribed by Co* of foft foap, it acquires a fhining golden- yellow colour^ 

lumna, was fent to him from Kgypt preferved in fait, which has a perfed rcfcmblance to the yellow of that 

The body of Agcfipolis King of Spsuta, who died in filk employed to imitate embroidery in gold, and which 

Macedonia, was fent home in honey ; the celebrated has hitherto been brought from China and fold at a 

purple dye of the ancieuts was preferved frefh for many dear rate, at the method of dyeing it is unknown ia 

yeats by the fame means ; and at this day, when the Europe. The yellow colour extraded finom this mnfli- 

Orientals are defirous of tranfporting fifh to any difUnce, room may be employed aUb with advantage £or paint- 

they cover them over with wax. ing in water colours as well as in oil. 

In thofe centuries which are ufoally called the middle MUTSUDDIES* in Bengal, writers,, accpuncants^. 

ages, the ProfefTor finds no traces of what can be called officers of government. . . 

a mufeum, except in the treafuries of emperors, kings, MUZCOO RET, allowances to zemtodanialandoa 

and princes, whac, facfidei articka of great valqci oi- monej. See Zxm tjivAat Suffix 
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Kabob "VT ABOB5 or NowAB» a title of courtefy given In In* 
11 • -*'^ , dia to Mahomedana higb in ftatiom particularly 
yaocowry. provincial governors. 

The Sun's NADIR, is the axis of the cone projed- 
ed by the (hadow of the earth : fo called, bccaufe that 
axis being prolonged, gives a point in the ecliptic dia- 
metrically oppofite to the fun* 

NAIB, % deputy. 

NAKED, in archite^ure, as the naked of a wall, 
&c. h the Curface, or planc» from whencle the projec* 
tiires arife ; or which fcrvcs as a ground to the projec- 
tures. 

NANCOWRY^ or Spua¥, as it is fomcjtimes called, 
is one of the Nicobar ifles, and fituated nearly in the 
centre of the clutter (See Nicobar, EncycL). Its 
length maiy h^ about eight miles, and its breadth nearly 
equal. The ifland of Conwrty, which is near it» is 
more eztcnfive, but does not perhaps contain more folid 
land, being excawated by a very ^rge bay from the fea. 
TJie fpace between theie two iflands forms a capadous 
. and excellent harbour, the eaftern entrance of which is 
(heltered by another iflaod, called Trikut, lying at the 
di fiance of about a league. The inlet from the weft is 
narrow, but fufficiently deep* to admit the largeft ihips 
when the wind is fair. 

The Danes have long maintained a fmaU fettlement 
at this place, which (lands on the northern-moft point 
of Nancowry, within the harbour. A ferjeant and 
three or four foldiers, a few black (laves, and two nifty 
old pieces of ordnance, compoie the whole of their efta* 
blKhment. They have here two boufes ; one of whidi, 
built entirely of wood, is their habitation ; the other, 
formerly inhabited by their mifliona»ies, ferves now for 
a ftorehoufe. 

Thcfe idands are in general woody,. but contain like- 
wife feme portions of clear hind. From the fummits 
of their hills the profpedis are often beautiful and.ro- 
mamic. The foil is lich, and probably capable of pro- 
ducing all the various fruits and vegetables common to 
hot climates. The natural, productions of .this kind, 
which moftly abound, are cocoa nuts, ,pqpias^ plantains, 
limes, tamarinds, beetle nuts, and the mticr't^ a (pedes 
of breadfruit ; yams, and other roots are cultivated and 
thrive ; but rice is here unknown. The mangq/Uiitt-Xxtti 
wliofe fruit ift fo juftly extolled, ^rows wild ; and pine- 
apples of a delicious flavour arc found in the woods. 

Of all the Nicobar ides Nancowry and Comerty are 
(aid to be the belt peopled 1 the peculation of both be- 
ing fuppofed to amount to eight hundred. I'he natives 
oi Nancowry and of the Nicobar iflands in general, live 
ID villages on the £ea-(hore, and never ereCt their habi- 
tations inland (a). Their houfes are of a circular form, 
and are covered with elliptical domes, thatched with 
grafs and the leaves of cocoa nut. They are raifed up- 



on piles to the height of (jx or eight feet above the Nancowry. 
ground ; the floor and (ides are laid with planks, and '^ ' ■< 
the afcent is by a ladder. In tbofe bays or inlets 
which are (heltered from the fuif, they ere^ them 
fometimes fo near the margin of the water as to admit 
the tide to flow under, and wa(h away the ordure frohi^ 
below. 

In front of their villages, and a litde advanced in the 
water, they plant beacons of a great heiglit, which they 
adorn with tufts made of grafe, or the batk of fome tree. 
Thefe objeds are difcemible at a great diilance, and are 
intended probably for landmarks; ^heir houfes, which, 
are over(hadowed by thick groves of cocoa-nut trees, • 
feldom being viiible from afar. 

The Nicobareans, though i^olent, are in general 
robuft and well-limbed. I'heir features are fomewhat 
like the Malays, and their colour is nearly Qmilar. The 
women are much inferior -in ftatiire to the men, but 
more a&ive in all domeftic affairs. Contrary to the 
cuftom of other nations, the women (have the hair of iheir 
heads, or keep it dofe cropt, which gives them an un« 
couth appearance, in the eyes of ftrangers at Icaft. 

The mhabitants of Nancowry perform, every year, a 
very extraordinary ceremoqy in honour of the dead. It 
18 thus defcribed by Lieutenant Colebrooke : 

*' On the anniverfary of this feftivaJ, if it can be fo 
c^ed, their boufes are decorated with gai lands of 
flowers, fruits, and branches of trees. The people of 
each village afiemble, dreit in their beft attire, at the 
principal houfe in the place, where they fpend the day 
in a convivial manner ; the men, litting apart from the 
women, fmoke tobacco, and intoxicate themii^lvcs ; 
while the latter are nil^rling their children, and employ- 
ed in preparations for tUe mourn tul bufincfs of the 
niglit. At a certain hour of the afternoon, announced 
by itriking the Goun^f the women lei up the moft dif- 
mal howls and lamentations, which they continue with* 
out intermiifion till about funfet ; when the whole 
party get up, and walk in proceflion to the burying- 
ground. Arrived at the place, they form a cirde 
around one of the graves, when a (take, planted cxadly 
over the head of the corpfe, i$ pulled up. The womaii 
who is neareft of kin to the decealed, fteps out from 
the crowd, digs up the (kull, and draws it up with her 
hands. At light of the bones, her ilrength feems to 
fail her ; (he Ihrieks, (he fobb ; and tears of anguifh 
abundantly fall on the mouldtring object of her pious 
care. . She clears it from the earth, (crapes off the 
fefteriog flefh, and laves it plentiiully wiili the milk of 
fre(h cocoa-nuts, fupplied- by the byfiandcrsi after 
which (he rubs it over with an infufion of faffrun, and 
wraps it carefully in a piece of new cloth. It is then 
depofited again in the earth, and covered up ; the ftake 
is replanted, and hung with the vatious trappings and . 

O o 2 implc- 



^ (a) The great Nicobar ifland is perhaps an exception, where, it is (aid, a race of men exifls, who are totally 
difFerent in their colour and manners. They are coafidered as the ^IhorigUui ot the. country, i hey live in the 
kitciior parts among the mountainsi and commit fire^ucnt depredations 00 the peaceable inhabitants of the coatts* 



NAN 



Vtntimry implemento bekmgmg to the deceafed* Tfaey pioceed 
^ II then to the other graves ; aad the whole ni^ht ia fpent 
^ an ctn. ^ pepetitioDs of thcfe difmal and difguftful rites.1 

*' On the morning foUowing* the cereroon)r ii con- 
cluded by an offering of many fat fivine ; when the fa> 
cn6ce made to the dead affords an ample feaft to the 
liying : they befmear themfelves with the blood of the 
fl aught ered hogs, and fome, more voraeiout than others. 
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Of foar yeafi» ahhoogli for ever 1ft the wafli* TUtitii H«^» 
that makes them tht &vourite wear for breeches and 
waiftcoats both in Europe and America. The white 
nankeen ia of the &me qnality, and is made of white 
cotton as good as the brown» and which alio grows in 
Ktang-nam. 

KAPL£6-Yii.LOW, cidled aKo NeapdRUm earthy in 
Italian GuM^tmo^ and in French Jaum de Napiesj is % 



eat the flcfh raw. TTiey have various ways, however, of beautiiiil pigment, eooceming vrhidi we have much in 
drcfling their meat, but always eat it without fait. A '' ' ** .. . • -. . -. « . . . 

kind of pafte made of the melorit ferves chem for bread; 
and they finifh their repafl with copious potations of 
tauryt an inebriating liquor." 

The Kicobareans are hofpitable and honeft, and are 
remarkable for a ftri^ obfervance of truth, and for 
punAuality in adlieriog to their engagements. Such 
crimes as theft, robbery, and mnrder, are unknown in 
thcfe iilands ; but they do not want fpirit to revenge 
their injuries, and wiU 6ght refolutdy, and flay their 
enemies, if attacked or ui^oftly dealt with. Their only 
vice, if this failing can be fo called, is inebriation ; but 
in their cups they are generally jovial and good-hu- 
moured. It fometimes, however, happens at their 
feafls, that the men of different vSages fall out ; and 
the quarrel immediately becomes general. In thefe 
cafes they terminate their differences in a pitched battle ; 
where the only weapons ufed are k)ng fticks, -of a hard 
and knotty wood. With thefe they drub one another 
mod heartily, till, no longer able to endure the conflict, 
they mutually put a flop to the combat, and al get 
drunk again. 

NANKAR, ancient allowance to zemmdars in fa(nd 
or money. 

HANKEEN, or Nan-kino, is a weH>knovm cotton 
fiuff, which derives its name from the ancient capital of 
China (See Nan- ring, EncycL). It is, however, ac- 
cording to Van Braam, manufactured at a great diftance 
from that city, in the diftri6t of Fong-kiang-fou^ ixtuated 
in the fouth-eaft of the province ni Kumg-nam upon 
the fea-fhore. The colour of nankeen is natural, the 
down of which it is made being of the fame yellow 
tioge with the doth. The colour, as well as fupertor 
ouslity of this cotton, feems to be derived firoAi the fofl ; 
for it is faid that the feeds of the nankeen cotton dege- 
nerate in both particulars when tranfplanted to acother 
province, however little different in its climate. The 
common opinion, that the colour of the ffoff is given 
by a dye, occafioned an order from Europe, fome 
years ago, to dye the pieces of nankeen of a deeper oo- 



formatioo from the indefMigaUe Beckraann. '« it has 
((ays he) the appeanmeet>f an earth, is of a pale oraxige- 
yellow colour, ponderous, granuiBted, OEoeediogty Sri. 
able, does not effloreibe, nor become moift when expo- 
fed to the air, but when applied to the tongne ^ms to 
adhere to it. When reduced to a fine powder, it re- 
mains for feme time fofpended to water, bnc foon de- 
pofits itfelf at the bottom in the form of a dime. When 
boiled with water, the water, at leal^ fometimes, is ob- 
fervcd to have a fomewhat fdine taftc. It docs not ef- 
fcrvefce with acids, bat is in part difiolved by aqua regia 
(nitroHnwiatic acid). In the fire it emits no lulphme- 
ous vapour, is difficult to be fuCcd, and by that opera- 
tion undergoes no material chancre, only that fts colour 
becomes fomewhat redder. When MtA with oolour- 
leis gbfs, tt gives it a milk-white colour, a fare proof 
that it contains no iron ; and, with inflammable fub- 
ftanees, there is obtained from it a regtdos which has 
the appearance of a mixture of lead and antimony. 

** lliis artiefe is brought from Naples for the mcrfft part 
in the form of an earthy cruft about three or four lines 
in thicknefs, and it fometimes retains the form of the 
veffel in virhich it has hardened. It can be procured aUb 
as a fine powder, as the. colourmen keep it fometimes 
ready pounded fer ufe.'' 

About the nature of the fubilance called Naples yel- 
low there has been much dfrerfity of opinion. Moft of 
thofe who have written abont it, cunfider it as origi- 
nating from fire, and as a volcanic produdion of Mount 
Vefuvius or Mount JEtna ; others have pronounced it 
to be a natural ochre. Guettard thought it rather » 
kind of bole ; but Pott approached neareft the truth, 
by afferttng it to be an 8rti6cial preparation *. Fou- s I^%r 
geroux is entitled to the merit of having proved tbis,«;*^^*^-i^ 
and of having fhewn the poffibility of prepai ing it. Ac-I^ ^^' 
cording to his evperimeiits, Naples vellow will be ob 
taiaed, if you boil for feven or eight 'hours, fir ft over a 
flow and tiien over a ftrong fire, a mixture finely pal- 
verifed of twdve parts of pure white lead, one part of 
alum, one part of fid ammoniac, and three parts of 



lour than they had at that period'; and the reafon of diaphoretic antimony f (white oxyd of antimony byi ^^gg^j 



their being then paler than formerly is as follows : 

Shortly after the Americans beffsn to trade with 
China, tlie demand increafed to neany double the quan- 
tity it waspofiible to furniffa. To fupply this deficiency, 
the manufacturers mixed common white cotton with the 
brown ; this gave it a pale caft, which was immediately 
remarked ; and for tins lighter kind no pttrchafer could 
be found, tiM the other was exhaufted. As the con- 
fumption is grown lefs during the laft three years, the 
mixture of cotton is no longer neceffary, and nankeen 
is become what it was before. By keeping them two 
or three years, it even appears that they have the pro* 
perty of growing darken This kind of ftuff muft be 
acknowledged to be the fttxingeft yet known. Many 
perfops have found that clothes made of it will laft three 



nitie). But before Fougeroux, who may have ohtim'thtAcal 
ed an account of the proccis during his travels through ^Sama, 
Italy, a more certain procefs was publiihed in the year '7^^* 
1758, by Giambattifta Pafieri, in his inlereftiag work 
on the painting of earthen- ware :(. The articles to bci ;■ Kage» 
employed, according to this author, are, ** one poand ractdtt 
of antimony, a pound and a half of lead, one ounce of/i;^^ 
ahime S ftccia^ and the fame quantity of conunon^^'f^^ 
fait.'' I am indined^lays M. Beckmann} to thisk^ " 
that this receipt was not unknown to Fougeroux, and 
that he confidered alume di feccsa to be alum. Pro- 
feflbr Leonhardi, a man of very found learning, has 
tranfiated this expreffion by the -word alum. I'wiO, 
however, freely confefs, that I cotAAtr ahtme difetcia 
sot to o.eaD aluai, bht fait of tacUri or pouA. Psf- 

fcri 
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HiplH, fM hif9f An the proportiaist my be nxM iKfierent 
Hwfa» ^myo } and he pvtn fix other receipts, in which he does 
pot nention tUitmc Sfifcia^ bmt only fsccia ; and this 
word certainly neans vuemhrfem or wineftone (tartar). 
Profeffnr Leonhtrdi himiHf feems to confinn this opi- 
. nion, hy Ctyingf that Vairo, proj^or of chemtftry at 
Naples, has tranOated ** the afhes of wine lees" (einerts 
mfeSorii) by the words ahme difecda. 

After Fougeroux's paper was printed, De la Lande 
pubfiihed a receipt wluch he had received fitnu the 
well-known' prioce San Severo, and in which lead and 
antimony only are employed ; but no mention is made 
either of alnra, tartar, or any other fait. This receipt 
is aa follows: 

Take lead weU calcined and iifted, with a third part 
of its weight of antimony poonded and fifted -alfo. Mix 
^hefe fubAances well together, and fift them again 
through a piece of filk. Then take lai^ flat earthen' 
diflies, not vamiihed, cover them with white paper, and 
fprsad out the powder upon them to the depth of 
aibout two inches. Place thefe diihes in a potter's fur- 
nace, but only at the top, that they may not be eapo- 
led to too violent a heat. The reverberation (tf the 
Same will be foliicient. The diihes may be taken out 
at the fame time as the earthen-ware, and the fubftance 
wiU then be feand hard, and of a yellow colour. It is 
then poonded on a piece of marble with water, and af* 
terwards dried lor die. 

The enameUpaintera in Gemumy prepare a yellow 
gluing, not very diifercnt from the real Naples yellow, 
by a preferiptioo, aocordiog to which, '* one pound of 
antimooy, fix ounces of red lend, and two ounces of 
whhe iand, are to be fufed together. The produce^ 
which appears quite bbck, is to be pounded, and then 
fiifed i^in ; and this prooefs is to be repeated till the 
^fhole mafs becomes thoroughly yeHow. Half a pound 
of this mais is to be mixed with two oonoes of red lead, 
•nd afterwards fiifed ; and by this tedious proioeis an 

• orange-ydlow pigment will be obtained." 
iyi artifts who fpeafc of the ufe of Naples yellow, 

• give cautions againft applying iron to it, as the colour 
by thefe means becomes grreenifh, or at leaft dirty. For 
this reafon, it muft be pounded on a fione, and icraped 
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our duty. In this place, to inform our readers^ tNat*Sir Vardaib 
William Jones, in the 2d and 4th vohunes of the Afimic ^^^ 
Refearches^ fcrnv to have completely proved that the 
fpikenatd of Dicfcorides and Gslen, or Nardus Indicoy 
vras a very difiercnt plant firom the Andropogon of Dr 
Blane, and that it grpw» in a country far diltant from 
Mackran, The proofs brought by the iltufirious prcfi'fent 
of the Afiatic Society, in Tupport of Lis own opinion, 
are too numerous and circumilantial to be inirodaced 
into fuch a work as this. We (hall therefore only give 
one of them ; which though « when feparated from- the 
reft, it loPee much of its force, muft be aUowed, even 
finely, to have great weight. 

The true Indian fpikenard is confeffedly called by 
the Arabs Sumbuiu'I /find; for ib they translate tUe 
name of it in Diofcorfd'cs. Now (fays Sir WiUiam) I 
put a fair and plain queftion fcver^y to three or four 
Muflulman phyiicians: ** What is the Indian name of 
the plant which the Arab) call SumbMi Hind?'* 
They aH anfwered, but iomc with more rcadinefs than 
others,' yitamanu. After a pretty lonj interval, I 
fliewed them the fpikes (as they are ca&d) of Jata^ 
maniif and a(ked, what was the Arabic name oi that 
Indian drug? They all anfwered readily, Sumka/u'i 
Hind. The fame evidence may be obtained in this 
country by any other European who feeks it ; and if 
among twelve native phyficians, verfed in Arabian and 
Indian philology, a fingle man (faould, after due conii- 
deration, give diflferent anfWers, I will cheerfully fub- 
mit to the Roman judgment of non liquet. But the 
yatamanti* evidently belongs to the natural order 
which Lmnasus calls aggrrgate ; with the following cha- 
raSers : 

CalytCf fcaree any ; mkrgluy hardly difcemible. Co- 
roilUf one petal ; tybe fomewhat gibbous ; border Hvc 
cleft. Stamitut^ three Antbens, Pi/ttda^ Germ beneath ; 
one Style cre^. Seed^ folitary, crowned with a pap- 
pus. Root^ fibrous. Leavet^ hearted, fourfold ; #W/- 
cai leaves petioled 

It appeafs therefore (continues the learned author) 
to htt the Protean plant Valerian, a fifter of the Moun- 
tain and Celtick Nard, and of a fpectes which I fliould 
dedcribc in the Linnean ftyle, Fadrmna y atamans i 
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together with aa ivory fpatola. It is employed chicfty florins triandrtStfoHie cordatit quatertujf radicaHiw pe 
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in oil panting, bccaufe the colour is fofter, brighter, 
and richer than thst of ochre, yellow lead, or orpiment, 
and becaufe it far exceeds diefe pigments in durability. 
It is employed in particular when the yxllbw ought to 
liave the appearance of gold, and in this rcfped it may 
be prepared with gum water, and ufed as a water co- 
lour. A ftill greater advantage of it is, that it is pro- 
per for enamel paintings and on that account may be 
employed on porcelain or earthen ware (a). Profefibr 
iieckmann, however, recommends to artifts to examine 
wrhether the oxvd prepared fiom wolfram, by boiling in 
the muriatic acid, which hat a beautiful yellow colour, 
night not be uied in the fame manner as Naples yellow. 
NARDUS. Under this generic term we have, in 
the EneydopdAoj given, from the PbUofophical Tranf* 
aBiomtf a defcription of the plant, or gpraifii which Dr 
BIme oonfidert as thefpikemurd of the ancients* It is 



tiolatu. The radical leaves, rifing firom the ground, 
and enfolding the young ftem^ are plucked up with a 
part of the root, and being, dried in the fun or by an 
artificial heat, are fold as a drug, which, from its ap- 
pearance, has been caHed fpikenard. The Jataman^i ^ 
is a native of the moft remote and hilly parts of India, 
fuch as Ne'pa'l, Marang Butan, near which Ptolemy 
fixes the native foil of the Nardms Indica. It grows 
ere^ above the furface of the ground, re£embling an ear 
of greeU wheat ; and when recent, it has a faint odoar, 
which is greatly iocrcafed by the finiple procefsofdry* 
ing it. 

NARES (JAmes), do£br of noufic, an eminent 5;^, jq^^ 
compofer and teacher iu that fdence, under whom fome new edit/ 
of the firft mafidans of the prefent day received the 
whole or part4>f their education, was the fon of Mr 
Nares, who was, for many ycars^ fteward to Montague 

and 



(a) In the Memoirs of the Academy of Sdenccs for 1767, Fougeroux hasproved that the gialk^ino prepared. 
hj him produced on porcelain i muck more beautiful coloor than the Naples ycUow foU in the (hops. 
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A9Tt%, and WiltoQghby, earU of AbiRgdon. He wu born, as written bf Mr Bdliaiy, author of « book» cfllitled M«» 

well IS hi« brother, the late Mr Jufttce Nares, at Staa« Ethic Amufemenu. 

wtU inMiddlefea; the former in 17(59 the latter in In July 17^0, DrNaret wa« obliged^ bj dcdimng 

1716. His mufical edncation he commenced under health, to refign the care of the dioriAert, m whidi 

Mr Gates, then mailer of the royal choriftera ; and 

completed it under the celebrated Dr Pepufch. Thus 



place he was fuccceded by Dr Ayrtoa; hts pupil and 
Yaloed friend In his fixty-eighth year, a coiiflttutioa» 



prepared, he officiated, for fome time, as deputy to Mr never robuft, gave w«y, and 'he-died on February 10. 
Pigott, orgmiil of Windfor ; but on the refignation of 1 7^3* . Teftimony ha^ been borne to^hc merits of Dr 
Mr Saliibury, organift of York, in 1734* was chofen Nares by ftfvetal writers, but more particularly by Mr 
to fucceed him, being then only nineteen. It is related, Msfon,.iu^htk prd^ure to a book of anthcms» printed for 
on undoubted authority, that, when the old muBcian the ufe of Yo»k Cathedial ; and in his late Efiays on 
firft faw his intended fuccc flbr, he faid, rather angrily. Church Mufic, page 1,^8. The late Lord Monungton, 
«< What ! is that child to fucceed roe i'* which being fo wdl known for muficel talents, frequently confohed 
mentioned to the organift de6l, he took an early op him; and Sir John Hawkins derived auiTaiitage iron 
portunity, on a difficidt ferrice being appointed, to play -his acquaintance, in the progrefii of his Hiftory of Mu- 
' it throughout half a note below the pitch, whioh >fic. Throughout life, he was not lefs rtfytited as a man 
brought it into a key with feven (harps ; and went than admired as a mufician ; he had a vivacity that ren* 
through ii without the (light eft error. Being aflwd «dered his fodety always pleafing ; and a generous coo- 
why he did fo ? he (aid, that ** he onhr wi(hed to ihew tempt for every thing bafe, that manifefted itfelf on all 
Mr Salifbury what a child could do." Hislinowledge in .proper occafions, and very juftly commanded eftcem. 
all branches of his profeffion was equal to his praSical His printed works are tbefe : i. Eight Sets of Lef- 
ikiU in this inftance ; and, during hie refidence at- York, ions for the Harp(ichord ; dedicated to the Right Hon. 
where he was- abundantly employed as- a teacher, and WiUoughby Earl of Abingdon. Printed in 1748 ; re- 
where he married, Mr Nares, by his good comdud, as printed in 1757. 2. Five Leflbns for the Ha>pfich<Mnd, 
well as profeflionid merit, obtained many powerful with a Sonata in fcore fcr the Harpfichtnnd or Organ ; 
friends. Among the foremoft af thefc was Dr Fon- dedicated to the Right Honourable the Countefr of 
tayne, the refpe^ble and - venerable dean of York; Carlifle; pttbhihed in 1758 or 1759. 5. A Set of 
who, when Dr Green died, towards 'ihe-laiter end of Eafy Lefibns for the Marpfichord, thnee in number; 
1755, ^x^ted hisintercil- (b iucdeftfuUy, that he ob- with a dedication to the public, Bgned J. N. 4. A 
taioed for him the united, places of organift aad com- Treatife on Smging, fmali (ise. 5. 11 Principi^} or A 
pofer to his majefty. He removed therefore to London regular Introdudion to pUyfng' on the Harj^chord or 
in the beginning of 1 756 ; and, about ihe -fame time, Organ. This was the firft fet of progreflive kftbos 
was created doctor in muGc at Cambridge. publilhed on a regukr |Jan« 6. The Royal Paftoral, a 
On the refignatioR-bf JiirOates, in 1757, Dr Nares Dramatic Ode; dedicated to his Royal Highneis the 
r obtained alfo the -^ place of mafter of the choriftersi Prince of Walts; printed in ibore, with an overture and 
which having becn^ for- a 4ong time, without increafe, chorufes. 7. Catches, Canons, and Glees; dedicated 
, notwithftandipg the increafe of expences attending it, to the late Lmxl Momington. 8. Six F^igucs, wilih 
« was, by joy al &VOUC, a\igmented about 1775, firft with Introductory Voluntaries for the Organ or Harpfi- 

• the falary?of the violift ; and, on the revival of that place chord. 9. A Concile add Eafy Treatife on Singing, 
I for MrCcoCAU, in 1777* with that of luunift, which with a Set of Englilh Ducts for Beginners. A difler- 

• was annexed to it for ever. It was in this lituation cnt work from the former (inall treatife. 10. Twenty 
r that 3^r Nares fuper intended the education of many Anthems, in fcore, for one, two, three, four, and hve 
. pupils, who have unce become famous ; particularly Dr Voices. Compofed for the Ufe of his Majefty's Cha- 

Aroold, who, though with him only for a Ihort time, pels Royal, 1778. 1 1. Six Eafy Anthems, with a &• 

was higldy diftinguiflied by him for talents and appli- vourite Morning and Evening Service, left for pvUioa- 

/ cation. The anihems and fervicts which Dr Nares tion at his dcatli, and publifhcd in 178^, with n portrait 

. produced, as compofer to the royal chapel, were very and a concife account of the author. Of thefe oompo* 

1 numerous ; many of them have (ince been printed, and fitions the following fliort character is given by an emi* 

many which exift only in manufcnpt flill continue to nent mufician, to whom they are all wcU known : ** The 

be performed in the choirs with much effect. Having IdTons are compofed in a mafterly ainl pleafing Jlyle ; 

been originally a muEcian rather by accident than free from thofe tricks and unmeaning fucceffions of 

choice, with very ftrong talents and propenfities alfo Semitones, to which k good ear and found jtidgment 

for literature, Dr Narea was particulariy attentive to nrvtr can be reconciloJ. The treatifes on finging 

cxprefs the fenfe of the words, he undertook to fet ; and contain duets compofed for the ufc of the children of 

was the &rft who atleropted to compofe the Te Deum the loyal cliapels, fuperior to any thing yet pohliflk- 

-for the choir- fervlce, in fuch a manner as to fet off the td ; and fuch as eveiy teacher ought to.perufc. His 

ientiments it contains to advantage. ' Delbre his time, . -.catches, canons, and giees» are natural and pleaHng; 

it had been (et lather to a regrular ftrain of channt than 1 efpecially the glee to all Lovers of Harmony, which 

to any expreffive melixlfV?. The merits of Dr Nares gained the prize medal at the c»tch-club in 1770. The 

were not overlooked by his toyal patrons, whom he had ^ Royal Palioral is compofed throughout in a very 

occafionally the honour to attend in private, though mafterly manner; particularly the chorufes, viiih which 

•not a part of his regular duty. To maniieft his rcfpccl each part concludes. This ode, containing 108 pages, 

«nd gratitude for them, he compofed his dramatic ode, was written, and all the vocitl and inftrumental parts 

>entiikd The Royal Paftoral, the words of which were tranfcribed for {>erforming, within twelve days. The 

ix 
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HaWg iton -fii (uruett with introduf^orf volantama for the organ, 
' contain the ftrongeft proofc of ingenaUy and judge* 

ment ; few, if atvy, have ever been written that can be 
preferred to the^L In both fets of the anthems, the 
fame charaf^eriftics appear ; and the fervJce of the lat* 
tcr very jullly acquired the title oi favourite ; nor can 
there be any doubt that the works of this author will 
be admired as loog as a tafte for mufic (hall fubfid." 

NAVIGATORS islands, an archipelago in the 
South Sea,, difcovered by Bou^inville, tv^ho gave to 
them that name, becaufe the natives do not oafs between 
th< different villages, which are all butlt in creeks and 
bays, but in their canoes. The Navigators Iflands are 
ten in number ; namely, Opouny Leone, Fanfou:^ Ma- 
oaANA, Oyoiavdy Calinaffi^ Pola^ Sbikay Offamo^ and 
Ouern, 

We have, already given an account of th.e foil and 
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fared fcvera! wlio were only ftve feet four^inches, but^^^g^^i*^ 
thefe are the dwarfs of the country ; and although 
their ftature refembles ours, their flrong and nervous 
arms, their broad cheds, and their legs and thighs, are 
of a very different proportion. 

** The men have the body painted or tatowed, (% 
that any one would fuppofc them clad, although they 
go almoft naked. They have only a gtrdle of fea« 
weeds encircling their loins, which comes downt<} their 
knees, and gi^e^ them the appearance of the river gods 
of fabulous hiftory, whom it is cuttoraary to depifk with 
rufhes round their wai((. Their hair is ver)' long. They 
often twift it round their heads, and thus add to their 
native ferochy of countenance, which always exprcffes 
either furprife or anger. The leaft drfpote between 
them is followed by blows of flicks, clubs, or paddles ; 
and often, without doubt, cofts the combatants their 



produ6bions of Maouana ; and as the other iflands of lives They are almoft all covered with fears, which 



this dufter are equally fertile, we need not go over the 
fame ground again. It may be proper, however, to 
obferve, that in fome of them the fugar-cane was found 
growing fpontaneoufly, though its juice contained lefs 
of the faccharine fnbftance than the fugarcane of the 
Weft Indies, which our voyagers attributed to its grow- 



can only be the confequeiKC of their individual quar- 
rels. The ftature of the women is proportioned ta 
that of the men. They are tall, (lender, and not with- 
out grace ; but they lofe, while yet in their prime, 
thofe elegant forms, of which nature has not broken the 
mould among this barbarous race, but of which (he ap- 



ing in a richer foil and in th<; (hade. According ta pears to leave them in po(re(fion only for a nroment, and 



Peroufe, the Navigators Iflands arc (ituated about the 
14th degrree of fouth latitude, and between the lyid 
and I75ih degrees of longitude weft from Paris. In 
Oyolava the (moke vnu feen hovering over a village aa 
over a large JBtiropean town ; and the number of ca- 
noes which from that ifland furrounded the frigates was 
immenfe. Thefe are very ticklifh vefTels, and would be 
abfoltttely nfclefs to any body but fuch excellent fwim- 
mers as the iflanders, who are no more furprifed or ui>» 
cafy at their ovcrfetting than we are at the fall oP a 
hat. Takirtg up the canoe on their (houlders, they 
empty it of water, and then get in again, with the cer- 
faloty of having the fame operation to perform a fecond 
time in half an ho\ir. Sometimes they join two canoes 
together by means of a crofs piece of wood, in which 
they m?.ke a (tep to receivie the maft ; and in this way 
thcy^are lefs liable to be overfet, foretimes performing 
a long^ voyage without any fuch accident. It is need- 
le fa to add, that thefe canoes are very fm«.ll, genecolly 

containing only five or (ix perfons, chough fome i%:w of moderate the expreflion of her pann; while the matrons 
them may containt as many as fourteen. fang and howled: the ceremony being performed in 

The natives of the Navigators Iflands are tall and their preffnce, and under the aufpfces of the old man, 
well made. Their ufual height is tive £ret nine, ten,, who lorved at onceas prieft and altar. All the wo- 
and eleven inches ; but their ftature is leis aftomfliing men and children in the village were round the houfe, 
than the coloffal proportions of the different parts of gently lifting up the blinds, and fceking. to enjoy the 
their bodies^ ** Our curiofity (fays Piroufe), which fight through the fmalleft crevices in the mats. VVhat- 



with reludance. Among a great number of women 
that I had an opportunity of feeing, I only obferved 
three really pretty. I'he grofs effrontery of the reft, 
the indecency of their motions, ar.d the difgufting of- 
fers which they made of their fevours, rendered them 
fit mothers and wives for the ferocious beings that fur- 
rounded us." Our author gives the foik)wing inftance 
of indecent manners, which is, perhaps, without a pa- 
ralleL 

The young and prcttieft females foon attraded the 
attention of feveral Frenchmen, who, in fpite of the 
Commodore's prohibition, endeavoured to form a con- 
nexion with them, and were fucceisful. The looks of 
the Europeans ezprefllng defires which were foon di- 
vined, fome old women undertook the negociation. The 
altar was prepared in the handfomeft hut in the village, 
all the bli[)ds were let down, and the inquifiiive were 
excluded. The vi&im was then laid in the arms of an 
old man, who exhorted her, during the ceremony, to 



often led us to meafure them, gave them an opportu 
nity of making frequent comparifons of their bodily 
fhength with oars. rhcCe comparifons were not to 
our advantage ; and we perhaps owe our mififortitnes 
(fee Maouana in this SuppL) to the idea of individual 
fuperiority refulting firon» repeated trials^ Their coun. 
tenanccs often appeared to- cxprefs a (entiment of dif 



ever former navigators may hive faid,^ Peroufe was con- 
vinced that, in the Navigators Iflands at leaft, the 
young gi^.ls* before they are married* are miftrefles of. 
their perfons, and that they are not diihonoured by 
their complaifance. It is even more than probable, 
that) in marrying they, are called. to no account con- 
cerning. their pad condu£l; but he had no doubt that 



dais, which I hoped to defhroy, by ordering our arms they are obliged to be. more rcferved when provided 
to be i]£ed in their prefenee : but my end could only, with a hufband. 



have been gained by direding them a?ainfb human vic- 
$ims ; for otherwife they took the notfe for fport, and. 
the trial for a diveriion. 

" Among thefe Indians a very fmall number is be- 
Imt the height indicated above* L have^^ however, mea'> 



Thefe people cultivate certain arts with faccefa. Un- 
der the article M A ov AN A mention has been made of the. 
elegant form which they give to their huts, ^t is not. 
with fuch folly as is commonly fuppofed that they dif* 
dain our inftruments of iron; for they finifh their work. 

vcryv 
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Mvigiteri^eiy noidy trrth tooli made of a nrj fine and cooipaa u well lamra that die Twafn, the .Tal|pali aad thc y*^«t«^ 

^cies of bafidtea in the form pf ao adze. For a few generality of laagoages ^obea in the Philippiaea, are ^ 

Slaft beads tbey fold to Peroufe large three-Ieggrd derived from the Malay: a language laore d{ffu£ed thaa 

ifhes (Sf a iin^e pieoe of wood, and fo well polUhed were thoOe of the Gredu and Rofaanst aod common to 

that they feemed to have been laid over with a coat of the nwneroua tnbes thaa inhabit the iflanda of the great 

the finett vamtlh. It would take an European work- Pacific Ocean. It appean to me evident, that all thefe 

roan feveral days to produce one of thefe difhes, which, di&rent nations are the progeny of Malay coloniet, 

for vmnt of proper inftruments, muft cuft an tndian fe« which, in lone age extrerody remote, conquered the 

veral months labour. They fet, however, fcarcely iflands they inhabit. I (hould not even wonder, if the 

any value upon them, becaufe they fet Hi tie upon the Chinefc aad Egyptians, whofe antiquity is to much 

time they employ. The fruit trees and nutritious root a vaunted, were mere modems in compariloa of the Ma- 

that grow fpontaneoufly around them, infure to them lays. But however this may be* I am (atisfied that the 



their fobfiftence, as well as that of their hogs, dogs 
and fbwb ; and if they fometiraes ftoop to vrork, it is 
to pnKure enjoyments rather agreeable than ufeful. 
They manufa^ure very fine mats, and fome paper ftuffs. 
Our author remarked two or three of them, whom he 
took for chiefs, wiih a piece of cloth tied round their 
waift like a petticoat, inftead of a girdle of weeds. It 
» compofed of real thread, prepared no doubt from 



aborigines of the Philippioe Iflands, Formoiat New 
Guinea, New Britain, the New Hebrides, tbe Friendly 
Iflands, &c. in. tlie fouthern hemtlphere, and thofe of 
the Marianna and Sandwich iflands in the north^rn» 
wcM that race of woolly headed men ftill found in the 
interior of the iflands of Luconia and Formoia. They 
wese not to be tubfugated in New Guinea, New Bri- 
tain, aod the New Hebrides ; but bting overcome in 



fome filamentous plant 13ce the nettle or flax ; and i» the more eaftem iflands, which were tooImaU to afford 

manufa^Tcd vrithont a (hutde, the threads being ab- them a retreat in the centre, they mixed with the oon- 

fohitely hiid over one another like thoie of thetr mats. <{ueriag nation. Thence has refulted a race of very 

This doth, which has ^ the fupplenefs and folidity of black asen, whole colour is ftiU feveral ihades deeper 

ours, is very fit for the fails of their canoes ; and ap* than that of certain families of the country, probably 

peared fir fuperior to the paper ftuffof the Society and becaufe the latter have made it a point of honour to 

Friendly Iflands, which they manufadure alfo. Their keep their blood unmiaedk I vraa ftruck with the(e 

canoes are well conftruded, and fumtfh a good proof of two very diftind races in the Iflands of Navigators, and 

the flcill with which they woik in wood. For a few cannot attribute to them any other Ofigta. 



glals beads they gave to the Frenchmen, among other 
things, a wooden vcflef filled with cocoa nut oil, exa^- 
ly or the fhape of our earthen pots, and fuch as no Eu- 
ropean would undertake to fafliion by any other means 
than a turning lathe. Their ropes are round, and twift- 
cd like watch chains of ribbon : their mats are very fine; 
Ijut their ftnfb are inferior to thofe of the Eafter and 
Sandwich Iflands. 

Peroufe derives the natives of thofe iflands, whofe 
colour, he fays, nearly refembles that of the Algerines 



** The defendants of the Malaya have acquired in, 
thofe iflands a degree of vigour and ftiength, a lofty 
ftacure, and a Herculean form, which they do not in- 
herit from their fi^refathers, but which tiiey owe, with* 
out doubt, to an abundance of food, to a mild climate, 
and to the influence of different phyflcal caufes which 
have been conftantly a6Hng during a loag (eries of ge* 
nerations. The arts which they perhaps brought wiih 
them may have been loft for want of materials and in« 
ftrumeuts to praffcife them ; but the identity of lan« 



and other nations on the coaft of Barbary, from the guage, like Ariadne's clue, enaMes the'obfervcr to foU* 



Malays ; and as we do not vouch for the truth of his 
theory, though we admit it to be ingenious, we fliall 
give the reafoning by which he fupports it in his own 
words. 

•* We did not at firft difcover (fays he) any identity 
between their language and that of the natives of the 
Society and Friendly Idands, of which we had vocabu- 
laries ; but a nnore mature examination convinced us, 
that they fpeak a dialc^l of the fame language A 
hdi which tends to prove it, and which confirms the 
opinion of the Engliih concerning the origin of thefe 
people, is, that a young domeftic, a native of the pro- 
vince of Tagayan in the north of Manilla, underflood 
and explained to us the greater part of their words. It 



low all the windings of this new labyrinth. The feu* 
dal government is alio prefer vcd here: that government 
which little tyrants may regret ; which was the difgrace 
of Europe for leveral centuries ; and of which the Go- 
thic remains are fiiU to be found in our laws, and are 
the medals that atteft our ancient barbarifm : that go- 
vernment, which is the moft proper to keep up a fero- 
city of manners, becaufe the fmalleft difputes occafion. 
wars of vQlage againft viUage," and becaufe wars of this 
nature are conducted without magnanimity^ and with- 
out courage. Surprifea and treachery are employed by 
turns; and in thefe unfortunate countries, inftead of ge- 
nerous warriors, nothing is to be found but tiafe ai^- 
fins (a). The Malays are ftill the moft perfidious na- 
tion 



(a) This was written imder the old government of France by a man who, like other declaimers in the caufe 
of liberty, forgot the excellencies, and infifled only on the'defe^ of the feudal inftitntions. Had Pmrniie, how- 
ever, returned to Europe, and witneffed the philo/ophic government of his country, he woidd have perceived, that 
iilerty and equaRty^ and the rights of man ^ are as well calcuhited to generate bafe affaffins, aa the Gothic remaias 
of that government by which he fuppofed Europe to have been (blong difgraced. He might even have lived to 
regiet, that his lot was not call among the bold and ferocious inhabitants of Maouana ; for the treachery and: 
cruelty of thefe people bears no proportion, even in his affeding narrative, to the fyftematic cruelty of thofc vFho 
decreed, that the end (anf^ifies the means, and that nothing, however ^tnocious ia the eftimatfeo of antiquated 
inoralifts, is to be omitted, which contributes to elevate the raeao above the naUe. 



N E P 



9la«cr ^ of Afi« t tnd their chiUmi hive not degenentcd^ 
^^^ V . beaniTc the fame caufet bave led to and produced the 
^.^y* i«nc effe£kt. It may be objefled, perhaps, that it 
amft bnve been very difficnlt for the Malays to make 
their ti^y from well to eaft, to arrive at thcfe different 
iilands ; bat the wefterly winds blow as frequently as 
the eafterly in the vicinity of the equator^ along a zone 
of feven or eight degrees from north to foutht where the 
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all fides> fo that no perfon can enter or come out of it 
without paiCng the mountains. 

There are three principal cities in the plain, each of 
which was.the capital of an independent kingdom ; the 
principal city of the three is fituated to the northward 
of the plain, and is called Cai'hmanda: it contains 
about 18,000 houfes ; and this kingdom, from fouth to 
north, extends to the diftance of twelve or thirteen days 



%rind is fo variable, that it is hardly more difficult to journey as far as the borders of 'Pibet, and is almoft as 



"navigate eaft than weft. Befides, thefe different con* 
'queftsmay not have been effected at the fame time; 
'the people in queftion may, on the contrary, have 

fpread themfelves by little and little, and gradually have 
'introduced that form of government which ft ill exifts in 

the peninfula of Malacca, at Java, Sumatra, and at 

'Borneo, as well as tn all the other countries fubjeA to 

that barbarous nation." 

NAZER, Nazr, Nbzer, Nuzzer, Nuzzerana ; 

a prefent from an inferior ; fees of office. 

NEBULOUS, or Cloudy, a term applied to cer- 



extenfive' from eaft to weft. The king o£ Cat'hmandu 
has always about 50,000 foldters in his fcrvtce. The 
fecond city to the fouth-weft of Cat'hmandu is called 
LeUt Pattan ; it contains near 24,000 houfes. The 
third principal city to the eaft of Leh't Paitan is called 
B^haigan : it contains about 1 2,000 families ; and is 
the metropolis of a diftri^ which extends towards 
the eaft to the diftance of five or Ax days jour- 
ney ; and borders npon another nation, alfo indepen- 
dent, called Ciratasy who profefs no religion. Befides 
thefe three principal cities, there are many other large 



tain fixed ftars which (hew a dim hazy light; being lefs and lefs confiderable towns or fortrefles ; one of which 

than thcfe of the fixth magnitude, and therefore fcarce- is T/mi, and qnother Cipolif each of which contains 

1y vlfible to the naked eye, to which at beft they only about 8000 houfes, and is very populous. All thofe 

appear like little duiky fpccks or clouds* Through a towns, both great and fmall, are well built; the houfes 

moderate telefcope, thefe nebulous ftars plainly appear are conftruded of brick,* and are three or four ftories 

to be congeries or clufters of feveral little ftars. high ; their apartments are not lofty ; they have doora 

NECK A R ISLE, a fmall barren ifland, or rather and windows of wood well worked and arranged with 

rock, difcovered by Peroufe in the Pacific Ocean, great regularity. The ftreets of all their towns are pa- 

Though its fterility rendert it of no importance in it- ved with brick or ftone, with a regular dcdirity to car- 

felf, its txaGt fituation muft be interefting to narigators, ly off the water. In dmoft every ftreet of the capital 

who are thaefore obliged to the French Commodore towns there are alfo good wells made of ftone, from 

for having afcertained its latitude to be 23^ ,^4' north, which the water paffes through feveral ftone canals for 

and its longitude to be 166° 52' weft from Paris. From the public benefit. In every town there are larg^ fquare 

the foundings the Neckar feemed to be only the top or varandas well built, for the acconunodaiion of travellers 

nucleus of a much more confiderable iftand, which, pro* and the public : thefe tarandas are called Pali ; and 

bably from being compofed of a foft and dtffoluble fub- there are alio many of them, as well as wells, in diffe- 

ftance, the fea had gradually wafhed away. In pro- rent parts of the country for public ufe. There are 

portion as the frigates left the (hore, the depth, which alfo, on the outfide of the great towns, fmall fquare*re- 

at the difbmce of a mile was very little, gradually in- fervoirs of water, fiiced with brick, with a good road to 

creafed, till, at the diftance of about ten miles, no bot- walk upon* and a large flight of fleps for the convenience 

tom was found with a line of 150 &thoms ; and over of thofe who choofe to bathe. 

the whole of that (hore the bottom confiftcd of coral The religion of Nepal is of two kinds : the more 

mod broken fhells. ancient is profeffed by many people who call themfelves 

NEPAL, a kingdom of India, fituated to the Baryefu; they. pluck out all the hair from their heads; 

north-eaft of the city of Patna, at the diftance of ten their drefs is of coarfe red wooUen clothe and they wear 

or twelve days journey. Within the diftance of four a cap of the fame : they are confidered as people of the 

days ioumey from Nepal the road is eood in the plains religious order, and their religion prohibits them from 

of Hmdoftan, but in the mountains it is bad, narrow, marrying, as it is with the Lamas of Tibet, from which 

and dangerous. At the foot of the hills the country it country their .religion was originally brought ; but ia 

called Ter'wni ; and there the nir is very unwholefome Nepal they do not obferve this rule, except at their 

from the middle of March to the middle of November; difcretion. They have large monafteries, in which eve* 

and people in their pafiage catch a diforder called in ryone hasafeparatei^rtmentorplaceof abode. i*hey 

the language of that country aul ; which is a putrid obferve alfo particular feftivalsy the principal of which 

fever, and of which the generality of people, who are is called Tatra in their Unguage, and continues a month 

attacked with it, die in a few days ; but on tl^ plains or longer acoordine to the pleaftu« of the king. The 

there u no apprehenfion of it* Although the road be cerenaony confifts m drawing an idol, which at Lelit 

very narrow and inconvenient for three or four days at Pattan is caUed Bc^hef^ in a large and richly orna* 

the paffies of the hi]]s» where it is nece&ry to ckSa and aaented car, covered with gilt copper: round about the 

lecrofs the river more than fifty times* yet, on reaching idol ftand die king and the principal Baryefus ; and in 

the interior mountain before you defcend, you have an this manner the vehicle is almoft every day drawn thro* 

agreeable profped of the extenfive pbun of NepaU re» fome one of the fkreeta of the city by the inhabitants, 

iaabling an amphitheatre covered with popubus towna who run about beating and pbying upon every kind of 

and yiUagca : the circumference of the plain is about inftrument their countKy afibrday wnich make an incon* 

aoo mila, a littk irregular, and iunoaaded by UHs on cctvabk aoifci . 

^ Supn. Vol. IL part L Pp Thf 
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The other religioor the more common of die two, U 
that of the Brahmens, and is the fame as is followed in 
Hindoftan, with the difference that, in the latter coun- 
try the Hindus hetng mixed with the Mahommedans« 
their religion alfb abounds with many prejudices, and is 
not ftrifUy obfervtd ; whereas in Nepal, where there are 
00 MufTelman^ (except one Cafhmirian merchant), the 
Hindu religion is pniiftifed in its greatell purity : eve 



other, being in the utmoft diftrefs for want oF money to Ne^ 
pay his troops, ordered the vaults at I'olu to be open- 
ed ; and found iu the firft vault more money, befides 
iilver and gold idols, than he had immediaU occaiioa 
for. 

To the vreftwatd alfo of the gnat city of Lelit Pat* 
tan, at the diibince of only three miles, is a caftle call- 
ed Banga^ in which there is a magnificent temple. No 



ry day of the month they clafs under its proper name, •one of the mifiionanes ever entered into this caHle ; be< 



wheh certain facrifices are to be performed and certain 
prayer* offered up in their temples : the places of wor- 
ihip' are more in number in their towns than are to be 
found in ^he moft populous and moft flourifliing cities 
of Chriftendom ; many of them arc magnificent accord- 
ing to their ideas of architefture, and conflrufted at a 
very confidcrable cxpence ; fome of them have four or 
hve fquare cupolas, and in fome of the temples two or 
three of the extreme cupolas, as well as the doors and 
vrindows of them, are decorated with gitt copper. 

In the city of Lelit Pattan the temple of Baghero is 
more valuable, on account of the gold, iilver, and jewels 
tt contains, than even the houfe of the .king. Befides 
the large temples, there are alfo many ftnall ones, which 
have ftairs, by which a fingle perfon may afcend, on 



caufe the people who have the care of it, have fuch a 
fcrupulous veneration for the temple, that no perfon is 
permitted to enter it with his (hoes on ; and the miffio- 
narirs, unwilling to fliew fuch refped to their 6dfe dei- 
ties, never entered it. The author of this memoir, how* 
ever, who a£i:rd as phyfician to the commnndant, was 
of courfe admitted within the caflle, and got a fight of 
the celebrated temple, which he declares, that for mag- 
nificence he believes foperior to every thing in Europe. 
Befides the magnificence of the temples, which their 
Cities and towns contain, there are many other rarities. 
At Cat'hraandu, on one fide c^ the royal garden, there' 
is a large fountain, in which is one of their idols cdled 
Narayan, This idol is of blue ftone, crowned and 
fleeping on a mattrafs alfo of the fame kind of ftone» 



the outfide all around them ; and Ibme of thofe fmaU and the idol and the mattral's appear as floating upon 



temples have four fides, others fix, with finall ftone or 
marble pillars poliihed very fmooth, with two or three 
pyramidal dories, and all their ornaments well gik, and 
neatly worked according to their ideas of tame. On 
the outfide of fome of their temples there are great 
iqnare pillars of fingie ftones from twenty to thirty feet 
high, upon which they place their idols fuperbly gilt. 
Tlie greatefi: number of their temples have a good ftone 
ftaircafe in the middle of the four fquares, and at the 



the water. This ftone machine is veiy large^ being 
about I S or 20 feet long, and broad in proportion, but 
well worked, and in good repair. 

In a waH of the royal palace of Cat'hmandu, which is 
built upon the court before the palace, there is a great 
ftone of a fingle piece, which is about fifteen feet long, 
and four or five feet thick ; on the top of this great 
ftone there are four fqoare holes at equal diftances from 
each other ; in the infide of. the wall they pour vrater 



end of each flight of ftairs there are iines cut out of into the holes ; and in the court fide, each hole having 
ftone on both fides : around about their temples there a dofed canal, every perfon may draw water to drink. 



are alfo bells, which the people ring on particular occa 
fions ; and when they*are at prayers, many cupolas are 
alfo quite filled with Uttle bellB hanging by cords in the 
infide about the diftaoce of a foot from each other, 
which make a great noi£e on that quarter where the 
wind conveys the found. There arc not only fuperb 
temples in their great cities, but alfo vrithin their cafUes. 



At the foot of the ftone is a large ladder, by which 
people afceod to diink ; but the curiofity of the ftone 
confifts in its bciag quite covered with chara^ers of dif- 
ferent languages cut upon it. Some lines contain the 
chara&ers of the language of the country, others the 
chara6lers of Tibet, others Perfian, oihers Greek, be- 
fides feveral others of different nations; and in the mid- 



To the eaftward of Cat'hmandu, at the diftanoe of die there is a Hne of Roman chara^ers, which appears 



about two or three miles, there is a place called Tolu^ 
by which there Aows a fmaH river, the water of which 
16 cfteemed holy, according to their fuperftitious ideas, 
aod thither they carry people of high rank, when they 
are thought to be at the point of death : at this place 
there is a temple, which is not inferior to the heft and 
richeft in any of the capital cities. They alfo have it 
on tradition, that at two or three places in Nepal va 



in this form, AVTOMNEW INTER LHIVERT; 
bat none of the inhabitants have any knowledge how 
they came there, nor do they know whether or not any 
European had ever been in Nepal before the mifiiooa* 
vies, who arrived there only the beginning of the pre- 
fent century. They are manifeftly two French names 
of feafons, with an Englifh word between theoh 

There is alfo to the northward of the city o£ Cat'h* 



Kiable treafnres are coocealed under ground : one o£ mandu a hill called Simbiy upon which are fome tombe 



thofe places they believe is T'olu ; but no one is permit- 
ted to make ufie of them except the king, aiid that 
only in cafes of neceifity. Thofe treafures, they (ay, 
have been accumulated in this manner i When any teab> 
pie had become very rich from the offerings. of the peo- 
ple, it was deftroyed, and deep vaults dug under ground 
one above another, in which the gold, filver, gilt cop- 
per, jewels, and every thing of value, were depofited. 
I'his was found to^be a6kually the cafe when the mi^ 
fionary, from whofe memoir this account of Nepal is 

taken, was at Cat'hroandu. One of the kings, or pre- protected by their idols ; and from this erroneous fup- 
teoders to the crown, who were then at war with each pofition never think of ftationing troops there for the 

defcBcc 



of the JLamas of Tibet, and other people of high rank 
of the £ime nation. The monuments are conftru^ed 
after various forms : two or three of them- are pyrami* 
dal, very high, and well ornamented; fo that they have 
a very good appearance, and may be feen at a confider* 
able diftanee. Round theie monuments arc remarkable 
ftones covered with chara^fcers, which probably are the 
infcriptions of fome of the inhabitants of Tibet whofe 
bones were interred there. The natives of Nepal not 
only look upon the hill u facred, hut imagine it is: 
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Kewton. drfefice of it, althoujjrh k be a poft of great importance, 
and only at a (hort mile's dlftancc from the city. Du* 
Ttoj^ the hoftiliticey however, which prevailed when our 
author was in the country, this facred hill was fortified 
by one of the armiesy who» in digging their ditches 
among the tombs, found confiderable pieces of gold, 
with a quantity of which metal the corpfesof the gran- 
dees of Tibet are always interred. 

The kingdom of N'epal our author helieres to be ve- 
"ry ancient, becaufe it has always preferved its peculiar 
language and independence. It was completely ruined, 
however, about thirty or forty years ago by the difTen- 
iions of its nobles, who, on the death of their fovereign, 
and, as it would feem, the extinfiion of the royal 
line, could not agree in their choice of a proper fuccef- 
for. The confequeoce was, that different fovereigns 
were fct up by the nobles of different diftri^s ; and 
thefe waged war with each other, with a degree of 
treachery and favage atrocity that has hardly a parallel 
in the aonals of the world. £ven the Brahmens, whom 
we are accuftomed to confider as a mild and innocent 
jieople, were, in the civil wars of Nepal, guilty of the 
meaneft and bafeil viUanies : they brought about trea- 
ties between the rival fovereigns, and then encouraged 



him whom they favoured, to maflacre the adherents of the poblic hofpital of Lyons 



Rhetoric, 1671. 1^. The Art of Natural Arithme- KIcoIe. 
tic, in whole Numbers, and FraAwns Vulgar and Dc- " ^ 
cimal, J 67 1, 8vo. 16. The En^lifti Academy, r67j, 
8vo. 17. Cofmography. 18. lotrodudion to Aftro- 
nomy. 19. IntroduAion to Geography, 1678, 8vo ♦. *Bufg- ^'* 
NICOLE (Francis), a very celebrated French ma-"*^*' ^"\ 
thematician, was born at Paris December 2:5. 1683. * 

His early attachment to the mathematics induced M. 
Montmort, to take the charge of his education ; and 
he opened out to him the way to the higher geometry. 
He firft became publicly remarkable by deteding the 
fallacy of a pretended quadrature of the cirtrle. Thia 
quadrature a M. Mathulon fo affuredly thought he had 
difcovercd, that he depoiued, in the hands of a public 
notary at Lyons, the fum of 3000 livres, to be paid to 
any perfon who, in the judgment of the Academy of 
Sciences, fliould demondrate the falfity of his folution. 
M. Nicole, piqued at this challenge, undertook the t?.ik, 
and expoGng the parabgifm, the Academy's judgment 
was, that Nicole had plainly proved that the rectilineal 
Bgurt which Mathulon had given as equal to the circle, 
was not only unequal to it, but that it wias even great- 
er than the polygon of ji fides circumfcribed about the 
circle. The prize of ^000 livres Nicole prefented to 



the other in cold blood. 

NEWTON (John), an eminent Englifh mathema* 
tician, was botn at Ouncfie in Northamptonlhire, 1622. 
After a proper foundation at fchool, he was fent to 
Oxford, where he was entered a commoner of St Ed- 
mund's Kail in 1637. He took the degree of bachelor 
of arts in 1641 ; and the year foUowiag was created 
mailer, among feveral gentlemen that belonged to the 
king and court, then refidine in the university • At 
which time,'his genius being inclined to aftronomy and 
the mathematics, he applied himfelf diligently to thofe 
fciences, and made a great proficiency in them, which 
he found of fervice during the times of the ufurpation. 
After the reftoration of Charles IL he reaped the fruits 



The Academy named Nicole, Eleve- Mechanician, 
March la. 1707; Adjunftin 1716, Affociate in 1718, 
and Penfioner in 1724; which he continued till hia 
death, which happened the 1 8th of January 1758, at 
75 years of age. 

His works were all infcrted in the different volumea 
of the Memoirs of the Academy of Sciences ; and are 
as follow : I. A General Method for deteitnining the 
Nature of Curves formed by the Rolling of other Curves 
Upon any Given Curve ; in the volume for the year 
1707. 2. A General Method for Redifying all Rou- 
lets upon Right and Circular Bafes, 1708. 3. General 
Method of determining the Nature of thofe Curves 
hich cut an Infinity of otherXurves given in Poiition, 



of his loyalty ; being cveated do^or of divinity at Ox- cutting them always in a Conftant Angle, 1715. 4. So* 



ibrd Sept. 1661, he was made one of the king s chap- 
lains, and rc6^or of Rofs in Herefordihire, in the place 
of Mr John Toombes, ejected for nonconformity. He 
held this living till his death, which happened at Rofa 
on Chriftmas-day .1678. Mr Wood gives him the 
chara^er of a capricious ftnd humourfome perfon: how- 
ever that may be, his writings are fafBcient monuments 
of hia ^genius and ikill in the mathematics. Thefe are, 
1. Jljlronomia Britannka^ &c. in three parts, 1656, in 
4to. 2. Help to Calculation ; with Tables of Decli* 



lution of a Problem propofed by M. de Lagny, 1716. 

5. Treaiife of the Calculus of Finite Differences, 1717* 

6. Second Part of the Calculus of Ptnite Differences, 
1725. 7. Second Section of ditto, 1723. 8. Addi- 
tion to the two foregoing papers, 1724* 9. New Pro- 
pofition in Elementary Geometry, 1725. fo. New So- 
lution of a Problem oropoied to the Englifh Mathema*- 
ticians, by the late M. I^ibm'tz, 1725. 11. Method of 
Summing an Infinity of New Serief), which-are not fum- 
mable by any other known method, 1727. 12. Trea- 



nation, Afcenfion, &c. 1657, 4I0. 3* Trigonometria tife of the Lines of the Third Order, or the Curves of 
BrhannUof in two books, 1658, JFolio; one rompofed Hhe Second Kind, 1729* 13. Examination and Refo< 



by our author, and die other tranflated from the Latin 
of Henry Gellibrand. 4. ChiHades ctntum Logariihmo- 
cum, ^tinted with, |. Geometrical Trigonometry, 1659* 
6. Mathematical Elements, three parts, 1660, 410. 
7* A perpetual Diary or Almanac, 1 662. 8. Defcrip- 
tion of the Ufe of the Carpenter's Rule, 1667. 9. £- 
phem^des, (hewing the Intcreit and rate .of Money at 
6ptrceni. 5cc. 1667. lO. Chitiadet centum Lqgariih* 
morumf </ Takkia Parifum froporiiona/wmt 1667. Ji. 
The. iiule of Intereft, or the Cafe of Decimal Frac- 
iioxM, &c. Part II. 1668, .8vow 12. School-Paitime for 
young Children, &p. 16^9,. 8 vo. 1^. Art of praAicai 



lution of fome Queftions relating to Play, 1730. 14. 
Method of determining the Chances at Play. 1 5. Ob- 
fervattons upon the Conic Seflions, 1731. 16. ^lan- 
ner of generating in a Solid Body all the Lines of the 
I'hird Order, 1731- 17. Manner of determining the- 
Natiire of Roulets formed upon the Con vex. Surface of 
a Sphere ; and of deteimining which, are Geometric 
and which are Redifiable, 1732. 18. Solution of a 
Problem in Geometry, 1732. 19. The Uie of Series 
in refoWing many Problems in the Inverfe Method of 
Tangents, 1737. 20. Obfervations on the Irreducible 
Cate in Cubic Equations, 1738. 21. Obfervatiors up- 



C^qging, &c. 1669. 14.. Introdudion to the Art of on Cubic Equations, 173^. 22* On the Irifcdion of 
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yifpw1md. m Angle, 1740. 23. On the Inrduclble Cafe in Cu* with uooommon qiuckneik, and yet raCilo in hk mindKieiiwU^ 

* ' bic Eqnttfons 1741. 24. Addition to ditto^ '743- the prindpal part of ita cxMitentt. 

%f. Hia Laft Paper upon the fame, 1744. 26. Dttet" Nienwland!a attcntiontwaa diraded to three principal 
ninatiott, by Incommcnfurablea and Decimals, the Var parfiiita» which are feldom united; poetry, the parr ma- 
lues of the Sides and Areas of the Series in a Double thematics, and natural pbiiofophy. In the Utter part of 
Frogpreffion of Regular Polygons, infcribed in and cir* bis life he added to thefe alfo aftronooiy. Among the 
rnsimm^ cumfcribed about a Circle, 1747 *. poems which he publiihed, his Orion alone has rendered 
VtOwury. NIEUWLAND (Peter), profefibr of mathematics . his name immortal in Holland. Of the fmall cITays which* 
and natural philofophy in the unit eriity of Leyden, waa he publiihed in his youth, the two following are parttcu« 
born at Diemermeer, a village near Amfterdam, on the larly deferving of notice : f . A Comparattrc View of 
5th of NoTcmber, 1 764. His father, by trade a ear- the Value of the different Branches of Science ; and, 2. 
penter, having a great fondncls for books, and being The Beft Means to render gcmrral, not Learning, but 
tolerably well vetfed in the mathematics, inftru^^d his Soundnefs of Judgment and Good Taiie. 
fon himfelf till he attained to his eleventh year. Young One of his great objtfb was to bring the pure ma* 
Nieuwiand appears to have difplayed ftrong marks of thematics nearer to pafedion, to clear up and conned 
genius at a very early period. When about the age of their different parts, and in particular to apply them to 
three, his mother put into his hand (bme prints, which natural philoibphy and- aftronomy. Cornelius Doowes 
had hfty verfea at the bottom of them by way of exph^ difcovered an csfy method of detenaining the latitude 
nation. Thc& vcrfes fhe read aloud, without any in* of a place at fea, not by the meridian akitude of the 
Wntion that her fon (hould learn them ; and (he waa fun, but by two obfervatiocs made at any other period 
much {urprifed fome time after to beaf him repeat the of the day. This method, however, bctog fUU inaper* 
whole from memory, with the utnnoft corrednefs, on £rd, Nicuwhnd turned his thoa^ts towards the im- 
being only fiiewn the prints. provement of it, and in the begrnniag of the year 1 789. 
Before he was feven years of age he had read more wrote a paper on the fubje^ which he tranfmitted to. 
than fifty different books, and in fuch a manner that he M. de Lalande at Paris, from whom it met with great 
eould frequently repeat paffagesfroro them both in profe approbation. In the year 1 792, when Nieuwiand re* 
and in verfe. When about the age of eight, Mr Aeneai fided two months at Gotha with Major von Zacli, thefe 
at Amilerdam, one of the grcatcft calcubtors of the two learned men often converfed on this metbod of 
age, aflced him if he could tell the folid contents of a finding the latitude, and calculated the refult of obicr* 
wooden ftatue of Mercury which ftood upon a piece of vations which they had made with a fextaat and an ar* 
dock-work. " Yes (replied young Nieuwiand^, pro- tificial horisoa. The above paper, enlarge<f by thefe 
vided you give me a bit of the fame wood of which th* obicrvations, wu inferted by Mijor von Zach widv 
ftatue was made ; for I will cut a cubic inch oat of it, Nieuwland's name in the firil Supplement to Bode's> 
and then compare it with the flatue." Poems which Aftronomtcal Almanack, Berlin, 1793. ■ 
(lays his enlogift) difplay the ntmoft Kvelinefs of ima- This, however, was not the only ienrice which Nieaw« 
gination, and which he compofed in his tenth year, bud endeavoured to render to aftrooomy. It had been 
while walking or amufin^ himfelf near his father's houfe, abferved by Newton, Euler, De la Place, and others, 
were received with admiratioi\, and inferted in difftrent that the axes of the planets do not fbnd perpendictdar, 
poetical coUedions. hot inclined, to the plane of their orbits ; and Do Se* 
Such an uncommon genius muff foon bnrft throughr jour, in his analytical treatife on the apparent motion 
thofe obftacles which confine it. Bemardus and Jeroni* of the heavenly bodies, eonfiders it as highly probable 
mo de Bofch, twa of the firft and wealthieft men at that this phenomenon depends on foine/i8»j[/Fai/can{e; 
Amfterdam, became young Nieuwland's benefsdors, which, however, he does not ventuie to alEgn. Nieuw* 
and contributed very much to call forth his- latent ta* land proceeded farther, and hud down principles^ from 
knts. EEe was taken into the houfe of the former in which he drew thia cooclofion, that the above pheno* 
his eleventh year, and he received daily inftru^on from nftenoa is intimatdy conaedcd with the whole fyftem 
the latter for the fpace of four years. While in this of attraAion. On thele principles he made calculations,, 
fituation he made confiderabfe pnogrefs in the I^tin and the refult of which was- exadly equal to the angle of 
Greek hnguages, and he (ludied philofophy and the the inclination of the earth^s axis to the plane of its 
mathematics under Wyttenbach. la the year 1783 he orbit. Nieuwiand communicated ^is dilcovery with, 
teanflated the two differtations of his celebrated inftruc- much modefty to the celebrated Prafieffot Damen at 
tors, Wyttenbach and de Bofch^ on the opinions which Leyden, who propofcd (bmc obje^llonsto it which dii^ 
the ancients entertained of the.flate of the foul after coaraged Nieuwiand, and induced him to revtfe his cal* 
death, which had gained the prite of the Teylerian theo* cuhtions with more accuracy. Mkjor vov Zach tran& 
logical fociety» mitted the paper which contained them to M. De la^ 
From the month of September 1784 to 1785, Nfeuw- 9boe at Paris, aad caufcd it to be printed alfo, for the 
land refided at Leyden as a ftudent in the univorfity, opinion of the learned, in the Sumikment to Profeffor 
and afterwards applied with great diligence, at Amfler* Bode's Aftronomical Almanack for the year 1793. 
dam, to natural philofophy and every branch of the The writer of this article is not acquainted either 
matiiematics, under the dire^bn of Profcffor van Swia- with th^ principles which this young aftronomer af- 
den. He luu) fcarcely begun to turn his attention to fumed, or with the oalcdlations Nirhich he made frodr 
chemiftry, when he made himfelf mafter of the theory them ; but if he holds gravitation to be effential to mat» 
of the mudi-lamented Lavoifier, and could apply it to ter, and the inefiaatiea of the axes of the pkuiets to be 
every phenomenon. He could read a work through the nccefiary icCuk of the law of graviution^ he ia nn« 

donbtcdif 



llfnwlkiid.Ambtc^ih air error. The zttt of tRephnett are not This ingenious and diligent man was of great fervice^-enwUnd^ 
' "^ all equally indkied, nor does the inclination Tary in ex- alfo in the phiiofophical department to the above fo- ^ 
uSt proportion to the fquares of the dilibances. cicty, Fe/ix Mentis^ of which he had bcqn chofen a tl- 
• Nieuwland^s talents and diligence foon recommended tular member on the 25th of January 1788, and an ho- 
hira to the notice of his country. In his twenty-fecond norary member on the 15th of March 1791. The pa- 
year, he was appointed a member of the commiflion pcrs for which it was indebted to him are as follows: — 
chofen by the College of Admiralty aC Amfterdam fo* i. On the Newcft Difcoverics tn Aftronomy, and the 
determining the longitude and improving marine charts. Progrcfs lately made in that Science, 1788. This is 
On this labour lie was employed eight years, and un- an cxtrad from a Latin oration which he intended to 
, dertook alfo to prepare a nautical almanack, and to caU deliver at Utrecht when he cxpeAed to fuccecd Pro- 
culate the neceflary tables. The mathematical part was fcffor Hennert. — 2. On the Figure of the Earth, 1 789. 
in general entrufted to Nieuwland ; but he affiled alfo — 3. On the Couife of Comets, and the Uncertainty 
his two colleagues van Swinden and van Keulen, in the of the Return of the Comet now Expected, 1790.-— 
departments affigned to them, with fuch affiduity, that 4. On the Nature o£ the Mathematics. The principal 
moft of the work pnbHihed on the longitude, together objed of this paper was to illnftratc the idea, that the 
with the three additional parts, were the fruits of his mathematics may be confidered as a beautiful and pcr- 
hbour. In the fecond edition of the explanation of fcel language. —-5. 0«r the Periodical Dccrcafe or In- 
thc nauticfal almanack, he had alfo the principal fhare ;. creafc in the I-ight of Certain Fixed Surs, and Parti. 
and he was the author, in partxcuUir, of the explanation cularly of the Star Algpl, 1790.— 6. On the Solatioiv 
•f the equation of time, the method of determining the of Spheiical Trigonometry by Means of a New Inllru- 
goingof a time-piece, and of calculating the declinatioa nwnt Invented by Lc Guin, 1791. M. le Guin ha- 
of the moon. ' ▼ing tranfmitted to the CbUege of Admiralty at Ain- 
Soon after Nieuwland engaged in this employment^ fterdara an inftrument which might be ufed with great 
it appeared as if his deftination w^s about to be chan- ^advantage in trigonometrical operations, and by which^ 
gtA. In the year 1787, he was chofen by the Sutes in calculating the longitude, ouc could deduce the real 
of Utrecht to fucceed'Profeflbr. Hennert J but on ac- fro'n the apparent ditlanc^ the admiralty charged 
count of certain circumftances this appointment did not Nieuwland to examine this inftrument ; and he found 
take place. He was, however, invited to Amilerdam that it might be of exqellent fcrvice for the above pur- 
by the magiftrates of that city, to give Fedures on' ma* V^^' — 7\^^ ^^^ Relative Value or Importance of the* 
t^ematics, aftronomy, and navigation. While in this ^Sciences, 1791.-8. On the Syllem of Lavoifier, 1792. 
fituacion, he wrote his ufeful and excellent treatiic oa -—9. On the Selenotopographia of Schroder, 1793. — 



navigation, the firft part of which was publifhed at Am- »0- On what ^is Commonly Called Cultivation, Inltruc^ 

fterdam in 17193, by George Hulft van Keulen ; and it tion, or Enlightening, 1793. 

£1 much to b« wiibed that M. van Swinden would com- Nieuwland had applied clofcly to the mathematics,.. 
pkte this work from the papers bequeathed to him by aftronomy, and navigation, for fix years ; during, which^; 
fais deceafed friend the author. timtf he made coniiderable improvements in. nautical- 
In aftronomical purfuits, Nieuwland appHird not only' charts,. and filled up his vacant hours with the iludy of 
to the theoretical, bat alfo to the praftical part ; and in. philofophy and chemiftry. In the month of July 1793 
this ftndy he was encouraged and aiSfted by Major von he was invited tO'the univcrfrty of Leyden, to be pro- 
Zach, with whom he refi£d fome time in the courfe of ^ftor of philofophy, aftronomy, and the higher mathe- 
the year 1792, and' who inftruAcd him in the proper matic^i, in the room of the celebrated Damen \ and the 
ufe of the fextant. This affe^ionate friend publifhed admiralty o£ Amiterdam requeftcd him to continue his. 
alfo an his obfervations and calculatbns in the before^ imutical refearches, which he did with great afiiduity 
mentioned Supplement to Bode's Aftronomical Al^ till the period of his deaths The only variation which, 
manack. he^ now made in his ftudies related to natural philofo- 
' In the year 1 789, Nieu^and waa ehofen member of i^, far with the mathematics he was already fuf&cient- 
a learned fociety whofe objeft was chemical experi ly acquainted. He applied therefore to the experi- 
ments ; and fo apt was his genius for acquiring know- mental part, and fpared no pains nor ljd>our to become 
Fedge, that in a httle time he made himfelf completely perfe^ in it ; vrhich weokL certainly have been the cafe^ 
mafter of the theory of chemiftry. A proof of this is had he not been fnatched from fcience and his friends 
the treatife which he read on the 24th of May I79i> at the early age of thirty. He died of an inflammation 
in the fociety, diftihguifted by the motto of Felix Me- in his throat, accompanied with a fever, on the 13th of 
f^, and which has been printed in the firft part of the November 1 794. 

New General Magazirie {Nlew Algemem magOAyn)* In his eacternal appearance^ Nieuwland was not what 

At the fame time he was able ta examine the important might be called handfome, noi had he ever been ar 

difboveries nude by the fociety, to aftift in preparing pvdns to acauire diat eafe of deportment which diitin- 

«n account of them for the prefs, aad to paUifh them guiihes ^lole who have frequented polite company. His- 

widi fufficient accuracy in the French language. Three behaviour and converfation were however agreeable, be« 

parts of this work appeared under the title of Re* caufe he could difcourfe with facility on lo many fub- 

chtrehes Ph^JTco-fibyniiquu. The firft part appeared in jeAs, and never wiflied to appear but under his real: 

1792, and was afterwards reprinted in the journal de^ charaden On the firft view one might have difcerned' 

Y^hxfique, The fecond wag publiflted in 1793, and the that he was a man of g^reat modefty and the ftrideft. 

fburth in 1 794* Some letters of hia on chemiftry may morality. His father was a Lutheran^ and his mother 

^ be found alio in a periodical work callecf The Miffengn- a baptift ; but he himfelf was a member of what is calledi 

{Z^Uriode}, the reformed chttrch} f. #. a Cakinift) and always (hew- 
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V\^tT. ed-the utmoft rcfpefl for the Supreinc Being both by vardf the northcaift» tfhd the other tathceift; hat ^fcr, 

""^^ his wofda and his a6iions. thcfc branches join at Kabra, which is one day's jour- *"'*' 

NIGER, a large river in Africa, of which many er- ncy to the fouthward of Tumbu&oo, joad is the port 

'- roneous accounts have been publifhcd, and among them or (hipping-pUu^e ojf that city. :The.tra£^ of land which 

• that which we have given in the Encyclopedia Briton' the two iireama encircle,a6 .Gal]e4JJinbala» and is inha* 

• tiica. By Herodotus, Fiiny, Ptolemy, and other- an- bited by* negroes; and the wholerdiiiance. by land, from 
cient authors^ ic is uniformly faid to flow from wrfi to Jeon;; to Tumbu^iooy is twieke days iourn^y. 
tajiy dividing Africa as the Danube divides Europe; From Kahratat the diftance of eleven days journeyf 
and from the report of the Africans, the firfl- of thefc down the ftream,- the -river pafTes to the. fouthwatd o^ 

■authors calls it a large river abounding with crocodiles. HoulTay which «is two dayf journey dif^ant from the 

• In the twelfth century, however, Ednfi defcribes the river. Of the further progrcfs of this great river, and 
Niger, which he calls the Nile of the negroes, as run- its final exit, all the natives with whom Mr Park con* 
ning from r^ to «;^, .and falling into the Atlantic verfed feemed to^bc entirely ignorant. Theic corn- 
Ocean ; and his account was unrverfally adopted by fub- mercial purfiiits ftldom induce them to travel further 
fequent writers, till its falfehood was difcovercd by the than -the cities of Tumbu&oo and Houfla ; and as the 
African AfTociation. From a number of concurring fole obje^ of thofe journeys is the acquircmmt of 
reports, Mrjor Houghton was led to believe that the wealth, they pay but little attention to the courle of 
courfe of the Niger is from weft to eaft^ according to rivers, or the geography of countries. It is» however, 
the moft ancient account; and the truth of thefe re-- highly probable tlut the Niger affords a iafe and eafy 
ports has been eftabliHied beyond -all controverfy by Mr communication between very remote nations. AU our 
Park, who faw the Nifircr himfelf, and a&ually.accom- -author's infonnants agreed, that many of the negro 
panied it for many mdes in its majefbc couxfe as laid merchants who anive at Tumbudoo and HouHa, from 
down by Herodotus. ^ the eafiward, fpcak a different language from that of 

Thifi river rifes in or near the country of ^laNDnro Bambarra, or any other kingdom with which they are 

(which fee in this Supplcmeni)^ between the parallels of a<;quainted. But even thefe merchants, it would ieem, 

10 and II degrees of north latitude, and between the are ignorant of the termination of the river; for fuch of 

5th and 9th degree of weft longitude^ which cnmpre- them as can fpeak Arabic, defcribe the amazing length 

bends. a fpacc the moft elevated bf all this portion of of its courfe in very general terms, faying only, that 

Africa. This is eindent from the opposite courfes of they believe it runs to the world* t end. 

the three great rivers which life in it. Thefe are the . Major Rennel, by comparing a great many accounts 

• Gambia, which runs to the Weft- north-wed ; the Se- of the progrefs of this river beyond HouITa, with the 

negal, which. runs to the north-wefl^ and the Joliba(A), idea which prevails in that city of its termination, has 

or Niger, running lo the fcaft-north-eafi. 'i'he head of fbewn it to be in a very high degree probable, that the 

the principal branch of the Seiiegal river is about 80 geo- waters of the Niger have no dired communication with 

; graphical miles to the well of that of the Niger ; and the the fea, but that they are fpread out into a great lake 

bead ofahe. Gambia is again about 100 miles well of in Wangara and Ghana, and evaporated by the heat of 

V the Senegal the fun. See Wangara in this Supplement. 

Mr Park traced the Niger to Sill^, a condderable NILE, the name of a celebrated river, which, as it 

r town about 420 miles from its fource; and it was there has been dcfcribed in the Encyclopsdia^ ihould not have 

: larger thair -the Thames at Weilminfter. But 420 been introduced into this place, did we not think our- 

f miles arc^but a very fnoall part of the courfe of the felves bound candidly to confefs that, in our (pinion, 

Niger, which doubueis receives many tributary flreams its fources, at leafl thofe fources which were the objeds 

i before it . xeach 'Kafiina, 700 miles farther eaflwaid, of ancient curiofity, have never yet been fcen by any 

where there is every reafon to believe that it was view- European. This feems to be proved, beyond the pot- 

ed by the ancient. Romans. Our traveller coUeded at fibility of controverfy, by lufajor'Rennel in the Appen- 

Silla what information he could from the Moqrifh and dix to Mr Park's Travels, -and by Mr Browne in his 

7 Negro traders concerning the further courfe of this ma- account of the Bahr-el-ahiad^ and Har-Fur ot Soudan. 

jeflic flream, as well as of the kingdoms through ni^hich See Soudan in this Supplements 

it runs ; and the following notices he bdieves to be au- Mr Bruce himfelf acknowledges that the Nile, which 

thentic : waters Egypt, is the confluence of two ilreams, aiiid 

Two fhort days journey' to the eafiward of Silla, is that the weflern flreaui, which he, with others* calls 

the town of Jenne, which is fituated on a f no all ifland' Bihr-el-ahiad^ or the white river f is the largefl of the 

in the river ; and is faid to contain a greater nuniber of two. ' W^ie a man theif fore to travel from Cairo up 

inhabitants than Sego itfclf, or any other town inXam- the banks of the Nile in. qucd of its fource, he would, 

barra. (See Seco, Suppl.) At the diflance of. two .^loubtlefs, when he'fhould arrive at the divifion of the 

days more, the river ipreads into.a conftdeiablelake, river into two channels, continue his journey up the 

xralled Dibbie (or the dark Uke) ; concaning the extent greater of tVfe ; for what could induce him to turn 

of which, all the information which our author could a(ide with the lefs ? Not the ttame ; for neither the kis 

obtain was, that in crofting it, ffom weft to eaft, the nor tfee^ greater hits by itfelf the name which, in Egypt, 

' canoes lofe fight of land one whole day. From this is given to both when united. The former, which un- 

. lake, the water ifTues in many difTcr^rot tlreams, which, doubtedly has.Jts fource in Abyfllula, is there called 

ilerminatein two large branches,, tine whereof flows to-, the Abay or.Abavi ; and, in oth^r couotriea through 

. . ' ; , which 

. ■ ' '■ * * 

(a) This is the-uegro name of the rivef, abd f^oifies the great watsr* 
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Nile, which it rans, the Bahr-el Afrek 1 the latter is, from 
^jtniquas. jjj fourcc to ils jimdion with the Abay, called the 
Bahre! abiad. Pliny believed that the Nile came from 
the weft ; and Ptolemy fays exprefsly that its remote 
fource Is iix the mountains of the mooti. But this Nile 
muft be the White River, which certainly rifei to the 
weftward of Aby£linia, and, according to Abulfeda, in 
the mountains of Komri or Kummeri ; which, in Ara- 
bic, fignifies lunar^ being the adje6^ive of K\immer» the 
moon; 

In pcrftft conformity with this ancient account of 
the k>mct of the Nile, Mr I.edyard was told at Cairo 
by certain perfons from Dar.Fur, that this celebrated 
river has its coy fountains in their country, at the dif^aice 
of 55 days journey to the weftward of Senaar, which 
brings them to the Komri mountains of Abulfeda, who, 
as well 88 Ptolemy and Edrtfi, places the head of the 
Nile in a quarter fiar removed from Abylfinia. Ptolemy 
has indeed mentioned both branches; and while he de- 
fcnbes the caftem in fuch a way as that it cannot be ta- 
ken for any other than the Abyffinian branch, or the 
Nile of Bruce and the Portugucfe Jefuits, fpeaks of a 
larger branch flowing from a more diftant fouice, fitua- 
ted to the fouth-weft. But this can be no other than 
Bruce's white river, the Bahr-el-ahiaid of Lcdyard and 
Browne. It i& true, there io au apparent difference in 
the account given by thefe two laft mentioned* travellers 
of the country in which the Bahr-cl -abiad rifes ; but it 
18 a difference only apparent. I^edyard was told at 
Cairo that it rifes tn Dar-Fur ; Mr Browne, who re* 
fided long in Dar Fur, was there told, that the fources 
of the river are near to a place called Donga ^ the reft- 
dence of the diief or king of an idolatrous nation to 
the fouthward of Dar-Fur. It is to be obferved, how- 
ever, that the^ (lave merchants who trade between Don- 
fi and Cairo are always attached to the Soudan or Daif- 
VkT caravan ; and that therefore the perfons who told 
Ledyard that the Nile rifes in their country were pro- 
bably from Donga^ though he took them for Furians 
from the name of iheir caravan. Mr Browne informs 
U8, that the country about Donga is very mountainous, 
and that in the fpot where the river rifes there are faid 
to be forty diftih6i hills, which are called Kumru From 
them tffues a great number of firings, that, tinking, in- 
to rne great channel, form the Bahr el- abiad, which 
fuffers the fame periodical increafe and diminution as 
the Nile in Egypt, 'ilie people of Ddnga arc quite 
naked, black, and, as we bare already obferved) idola^ 
ters. , Major Rennel places the mountafnfr of the moon 
between 5<> 40' and \^^ 10' N: Lat. and between 24** 
30' and ^?o° 25' E. Long. Their latitude andlongi* 
' tude, as bud dbwn by Mr Browne, are fomcwhat, tho' 
veiy little, different; whilft Geefh, the fource of Bruce's 
Nile,, lies between the 1 otit and i ] th degree of N. Lat. 
and in about the 57th degree of E. Long: 

NIMIQUAS, a nation, or^ more property, two 
tribes in South Africa, called by Vaillant the Lefs and 
Greater Nimiquas. 

The courtry of the Lefs Nimiquas extenda in longi- 
tude Arom the mountains of Camis to the fea on the 
weft, /. e* from 15** 25' to xS** 25' eaft from London, 
and in latitude from 28^ \7f to 29^ 36' fouth. From 
the information which our author could colledt, he 
thinks that the number of inhabitants throughout the 
- vbok of this tra^ does not csceed 6000 fbulau Even 



this number is annually dinunifhed by the freqaeiit at- Nimiqoai, 
tacks of Bofhmen, and the aridity of the foiL Of the 
BosHMEN we have already given fach an account as 
can leave no doubt of the dettri^^ive nature of their in* 
curiions; and the foil muft be aiid indeed, if it be truCi 
as Varltant aflures us, that in the country of the Leb 
Nimiquas rain never falls except when it thunders, and 
that thunder \% fo rare as frequently not to be heard for 
the fpace of a whole year. 

For this want of rain our amhor accounts in a fatis^ 
fa6kory manner: *• Thr country (he fays) having neiSi 
ther forefts ^ nor lofty mounuins to arreft the clouds, 
thofe which come from the nonh pafs freely over it, and 
proceed on to Camis, where they burft and fidl, either 
in rain in the valleys, or in fnow on the fummits of 
thefe mountains, which are the loftieft throughout the 
fouth of Africa." The country is of courfe not fruit- 
ful, and its fterility obliges the inhabitants frequentlf 
to change their refidence, fo that they are the moft wan- 
dering of all the Hottentot tribes. In this barren re« 
gion the Dutch colon ifts fuppofe that gold mines may 
be found; but our author difcovered among the hordes 
no traces of this metal, though he found- many indica^ 
ticns of rich copper mines. 

The Lefs Nimiquas, though of a tolerable ftatore^ 
are not fo taH as their neighbours to the eaft ward; and- 
indeed Vaillant affirms, that the people to the eaft fa 
the fouthern part of Africa are much fupcrior to thefe 
of the weft both in moral ind phyfical qualities, while 
the animals are far inferior. The Lefs Nimiquas are 
great believers in witchcraft ; and our author gives a 
ridiculous account of an interview that he had with an 
old witch' named Kakoesy who had a' complete afceii- 
dency^ not only over the whole horde, but alfo over the 
favage BolTimen. Thefe robbers, he fays, never at- 
tempted to plunder the territory where (he took up her 
refidence ; * and (he has been known, when their thefts 
came to her knowledge, to proceed alone, and unguard^- 
ed, to their retreats in the midft of the woods, to threat- 
en them with her vengeance, and thus compel them t^ 
a reftitution of the ftolen property. AH her influence-, 
however, over her own tribe, could procure for our au- 
thor and his attendants only ft^ iheep. ' 

The viromen of the horde received hfs' Hottentots 
with great kindncfs ; and permitted them to difcover 
very lingular charms, of which it is needlefs here to in- 
fert a description. Among this people he iaw abun- 
dance of bracelets, neeklaces, and ear-rings of copper; 
and fomc of thefe ornaments were fo well made and 
finely polifhed, that they muft have been manufadured 
in Europe, and the fruits of an intercourfe with the 
whites. But he faw feveral others, which, from their 
gprotefque (hape and rude workmanftip, evidently (hewed 
that they were fabricated by the iavages themfelves. > 

** Thefe ornaments (fays he) are worn by the Nimis> 
quas in the fame manner as by the other favages ; yet 
I obferved among them ibme whimlical peculiarttiesv J 
have feen perfons with fix .ear-ring^ of the fame (hape 
in one ear, and none in the other : I have feen forae 
with brackets from the ww(V to the elbow x)n one arm^ 
while the other arm was here : I have feen others with 
one fide of the face painted in compartments of various 
colours, while on the other ftde both the colours and 
figures were different. In general, I obferved great 
propenfzty to orfiaments -among the Lefs Nimiquas<t 
z km: 
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uM. Jor Hmr kroCbs and all their ga? mcnU were pkntiftiUy any queftiom «wert aflccd on the fubjcA of the Ntmi> MUpn 
""^ coTcred with glafa and c^per beads, ftrung on threada^ qoat thenifelret« the jMrfons addreflcd were ready to I 
and &fteoed on every part of their drefs. They even laugh in our aathoi'a jGice. ** Still (fays he), as it ap- ^^^^, 
wore them in their hair, which was plaftered with peared ftrange to me, that a man (hould talk of what 
greafe in the moft difguAing maimer. Many had their be had feen* when he had in reality feen nothing ; as 
beads covered with a reddifli incruftation, .compofed of it was pofliUe thai the fable might have ibm^ founda- 

greafe and a powder relemfaling brick-duft, widi which tion, without being true in all particulars— ->I was wil. 

their hair was fo pafted together, that you would have ling to convince myfelf whatconld have given rife to it; 
fwom it to be a cap of red mortar. Thofe who had it and every tinse I viftted a horde, I took care, under 
in their power to difplay this luxury of drefs, were as different pretences, lo examine, one after another, all 

^roud as are our fetits-maiirei^ when they can fhake a the huts of the kraal, and to afk which was the eldeil 

head loaded with powder, perfume, and pomatum. The <:hild of the family: bat I nowhere faw any thing that 
nuyP'krott or fhort apron, of the women, was adorned indicated cither this pretended coop, or this pretended 

with rows of glafs beads hanging down to their feet^ 'cramming?' 

in other refpeds they were drcflcd like the other liot- The Nimiqoas are great cowards ; yet, like the fur- 
tentocs.'' Tounding nations, they have their affagays and poifoned 
The country of the Greater Ntmtquoi Is placed by arrows ; and, like them, can handle the£e arms with 
the author in nearly the fame longitude with that of the dexterity. They pofTtr&.alfo thofe war oxen, fo for- 
Leis, and between 25^ and 28^ fouth latitude. It it midable in batde, and fo favourable to the cowardice 
barren Uke the other ; but the peopie are much taller, or ioadivity of the combaunts. They have even a pc^ 
being generally about five feet ten inches high. The culfar implement of war, which their neighbours have 
men are dull and ftupid, but 1^ women are lively and tiot. This is a large buckler, of the height of the per- 
i^tremely amorous; and both men and women are com- fbn who bears it, behind which the Nimiqua can com- 
paratively handfome and of a flender make. JBatngva* pletely conceal himfelf. But, befide that his natural 
gantly addiAed to iinoking tobacco, the young girls apathy prevents him from giving or taking o^ence, he 
bartered their favours for a fingle pipe ; and as Vail- is in reauity pufiUanimous and cowardly firom the cold- 
lant was chief of the caravan, a white, and poffeJor of nefr of his difpofition. To utter only the name of 
tobacco of much better quality, many advances were Ifou%ouana before him is- fufficient to make him trem« 
made to him. ** I have do doiibt (fays 'he) -but I ble. See Houzovanas in this ^i|^/. 
^mighi have formed, ibr a few pipefuls only, an alliance Notwithflanding his frigidity, the Nimiqua is not in- 
with every family in the horde. X was even prefled fo fenfible to pleafure. He even feeks with avidity thofe 
clofely, as to be ol^iged to em|doy fome refiftance : which, requiring but little exertion, are capable of agi« 
l)ut, at the fame time, 1 mud coniftfs, that my refufals Uting him and procuring agreeable fenfations. Their 
were given in fuch a way as not to offend ; and they mufical inftruments are the fame as thofie of the other 
who, in confequence of their advances, had been expo- Hottentots $ but their dancing is very different, and 
fed to them, having foon found other arrangements to refembles the temper of the nation. If the counte- 
make, did not Jhew ase the lefe friendfhip. I muft here nance have received from nature features that can ex* 
add, that the gifls alone appeared to me thus free ; prefs our pafiionft, the body alfo has its attitudes and 
.while the married women «n the contrary were modeft movements that paint our temper and feelings. The 
«nd reienred. This is a charafterifLic difference, which dance of the Nimiqua is frigid like himfelf, and fo do- 
diftinguifties the Greater Nimiquas from the Hottentot void of gVace and hilarity, that, were it not for the ex- 
people in general ; u mcewife does the low cringing treme gaiety of the women, it might be called the dance 
air they affume when they have any thing to afk." of the dead. 

It has been (aid by Kol^n, that the Nimiqua wo- "^rhefe tortoifes, to whom dancing is a fatigue, Ihew 

men, when they bear twins, deftroy one of the infants; little eagemefs for any thing but wagers, games of cal- 

but Vaillant affures us that this is a falfchood, as is like* eolation and chance, and all the fedentary amufemencs 

wife another tale which is current in the colony. It which require patience and reflection, of which they 

has been fatd that the Ssithers, to (hew what affe6tion are more capable than they are of motion. When our 

they bear their children, feed their eldeft in a particu- author, with |^at propriety, prohibited gaming in his 

lar manner, ak being of right the firfk objed of paternal camp, the Nimiquas, who had flaid long with him, 

care. For this purpofe they put him in a coop as it took their departure. 

were ; that is, they (hut him up in a trench made un- NITTA, a fpecies of the Mf^osA, which flourifhes 

der their hut, where, bein? deprived of motion, he lofes on the banks of the Senegal in Africa. It is valuable 

little by perfpiration, while they feed and cram him in to the inhabitants for its fruit, the pods of which are 

a manner with milk and gretit. By degrees the child long and narrow, containing a few biack feeds envelo- 

fattens, and gets as round as a barrel ; and when he is ped in a fine mealy powder, of a bright yellow colour, 

come to fuch a fhue as not to be able to walk, but to which refembles the flour of lulphur, and has a fwcet 

bend under his own weight, the parents exhibit him to nyidlaginous tafte. When eaten by itfelf it is daminy; 

the admiration of the horde ; who from that period but when mixed with milk or water, it conftitutes a 

conceive more or lefs efteem and confideration for the very pleafant and riouri(hing food, fupplyiog the place 

family, according as the monfter has acquired more or of corn to the negroes.— Airi*j Travels. 
lefs rotundity. NIZOLIUS (Marius), a grammarian of Italy, vrho 

Such was the account given to our author by a man by his wit and erudition contributed much to the prc^ 

who affirmed that he had been an eye*witnefs of* this motion of letters in the i6th century. He puhlifhcd, 

€node of cramiting the heir«apps^rent ; but whenever in i J53i LMf* 4. De ver'u Prim^ifm U wra Raiwu 
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NoA»rnal phUefophanM^ eonira PfeudopbthfophM. In this work 
he attacks* with much vivacity, the fchoolmen, not on* 
ly for the barbarifm of their terms, but for many ridi- 
culous optniqns which they held. Leibnitz was fo 
flruck with its folidity and elegance, that, to expofe 
the obtUnacy of thofe who were zealoufly attached to 
Ariilotle, he gave a new edition of it, with critical 
notes of his own, 1670, in 4to. Nizolius publifhed al- 
fo, Thefaurus CiceroniantUf Ji*ot Apparatus Ltngus La* 
iifi£ e Scriptis TuUii Ciceronis eoU/^iUi in folio. This 
is a good Latin di6itonary, compofcd of the words and 
expreflions of Cicero ; to which, it feems, Nizolius 
fiiewed as much bigotry as the fchoolmen to their no 
tions ; and fell under the charader of thofe pedants 
Bf«f. D^. ^hom £rafmu8 has ridiculed in his Cicrronianus. We 
tmary. j^ ^^^ ^^^ ^j^^ y^ar either of his birth or death. 

NOCTURNAL arch, is the arch of a circle dc- 
fctibed by the fun» or a ftar, in the night* 
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NONAGESIMAL, or NoKAGEsiMAL7>/^r«, cal- N©na^«jfi. 
led alfo the Mtd heaven^ is the highcft point, or 90th ""^^ 
degree of the 'ecliptic, reckoned from its intcrfedion 
with the horizon at any time ; and its altitude is equal 
to the angle that the ecliptic makes with the horizon 
at their interfedion, or equal to the di dance of the ze- 
nith from the pole of the ecliptic. It is much ufed in 
the calcuUtion of folar eclipfes. 

NONAOON, a figure having tiire fides and angles. 
In a regular nonag^n, or that who^e angles and fides 
are all equal, if each fide be i , its area will be 6' 1 8 1 8 242 
= I of the tangent of 70®, to the radius i . 

NORMAL, is ufed fome times for a perpendicu- 
lar. 

NUEL, or Newel> the upright poft about which 
flairs turn, being that part of the ftair^afe which fuft 
tains one end of the ilcps. 
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OASIS (plur. Oasbs), a fertile fpot in themidft of 
a fandy defart. In the Sahara, or Great Defart 
of Africa, there are many Oafes of extreme fertility. 

OBL \T£, flatted or fhortened ; as an oblate fphe- 
roid» having its axis (horter than its middle diameter ; 
being formed by the rotation of an ellipfe about the 
ihorter axis. 

OBLIQUE ASCENSION, is that point of the equi- 
Do£^ial which /rifes with the centre of the fun, or ftar^ 
or any other point of the heavens, in an oblique 
fphere. 

Obuqvb Circle^ in the ftereographic projefkion, is any 
circle that is oblique to the plane of proje6iion. 

OBLieiVE Defcenfion^ that point of the equino&ial 
which fets with the centre of the fun, or ftar) or other 
point of the heavens, in an oblique fphere. 

OsusiVE Force^ or Percuffton^ or Power ^ or Stroke^ 
18 that made in a direction oblique to a body or plane. 
It ia ^emonilrated, that the effe6l of fuch oblique force, 
&c. upon the body, is to an equal perpendicular one, 
aa the fine of the angle of incidence is to radius. 

OBLONG SPHEROID, is that wHch is formed by. 
an ellipfe revolved about its longer or tranfverfe axis ; 
in contradidin&ion from the oblate fphcroid^ or that 
which is flatted at its poles, being generated by the re- 
volution of the ellipfe about its conjugate or (horter 
axis. 

OBSERVATORY, portable. Sec Astrono- 
MY, n 504, EncjcL 

OCCTDEN r EauiNocTiAL, that|)oint of the ho* 
rizori where the fun fets, when he crofl*es the equinoc- 
tial, or enters the fign A ties or Libra. 

Occident EJl'tvai^ that point of the horizon where ^ 
the fuD feu at his entrance into the fign Cancer, or in 
our funnmer when the days are longeft. 

Occident /iyhernal, that point of the horizon where 
SiJPPL. Vol. IL Part I. 



the fun fets at midwinter, when entering the fign Ca- 
pricorn. 

OCTANT, the eighth part of a circle. 

ODD. in arithmetic, is faid of a number that is not 
even. The feriesof odd numbers is 1, 3, 5, 7, &c. 

ODDLY-ODD. A number is faid to be oddly odd, 
when an odd number meafures it by an odd number. 
So 1 5 is a number oddly odd, becaufe the odd number 
3 meafures it by the odd number 5. "^ 

ODOUR, that quality of certain bodies which ex- 
cites the fenfation of fmell. In the AimaUs Je Chimte^ 
Vol. XXI. p. 254, we have a detailed accoynt of cer- 
tain experizpents made by M. Becedifi Prevoft of Ge- 
neva, with a view to render the emanations of odoranl 
bodies percrptibU toftght. The account is b^ much too 
long lOT a work.like ours ; efpecially as we feel not our- 
felves inclined to attribute to the experiments all the 
importance which feems to have been allowed to them 
by the firtl clafs of the French National Inflitute. We 
fliall thorefore flate only a few of them^ which feem 
moft to favour the author's hypothefis. 

1 . A concrete odorant fubftance, laid upon a wet 
glafd or broad faucer, covered with a thin ftratum of 
water, immediately caufes the water to recede, fo as to 
form a fpace of feveral inches around it. 

2. Fragments of concrete odoract matter, or fmall 
morfels of paper or cork, in^regnated with an odoract 
liquor,, and wiped, bcin^ placed on the furf^e of wa- 
ter, are immediately movtd by a very Iwift rotation* 
Romieti had made this^bfervation on camphor, and er- 
roneoufly attributed the cfFed to elc6iricity. The mo- 
tion was perceptible even in pieces of camphor of feven 
or eight gros. ^ * 

3. An odorant liquor being poured on the water, 
flops the motion till it is dHlipated by evapotaiion. 
Fixed oil arrcfts the motion foi a much longer time, 

Q^ V and 
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Cdoor. and until the pelficle tt forme on the water i« taken 
off. 

4. When the furface of the water is cleaned by a 
leaf of metal) of paper^ or of glafs, phinged in and 
withdravrn fucceffively unul the pellicle is remotedi the 
gyratory motion is renewed. If a piece of red wax or 
of taper be dipped in water, and the drops fhaken off 
into a glafs of water containing odorant bodies in mo- 
tion, the, movement will be flopped. The fame effc£l 
is not produced by metal. 

5. A morfcl of camphor, plunged to the depth of 
three or four lines in water, without floating, excites a 
movement of trepidation in the furround i^g water, 
which repels fmall bodies in its vicinity, and carries 
them again to the cp.mphor by ftarte. The author 
concludes, that en elaftic fluid efcapes from the odo« 
rant body in the manner of the fire of a fufee or the 
difcharge of fire-arms. 

6. When there is a certain proportion between the 
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height of the water and that of the fmall fragment of fubliming this fubftance. 



fingers when hot or moif(, are merely apptrent ; for tf 0<kv. 
our fenfes do not in thofe cafes diicover odour, thofe of 
animals more powerfully energetic, fiich as the dogi 
perceive and diftinguifh individuals by its peculiar cha- 
racter. The odorofcope may afford the information 
which is wanting lefpcAing thefe effluvia. Thus it is 
that the ht of game, the fmelF of which is nearly to ns 
imperceptible, is very much fo to dogs, and exhibits 
fenfible marks by the odorofcope." 

ProfcfTor Venturi of Modena, who heard Prevoft's 
memoir lead in the National Inftitute, had bimfelf made 
fome experiments with camphor kept feparately in the 
air, in the water, and at the furface of the water; 
whence he deduces, that the mofl. active virtue f»r dif- 
fofving camphor re€de8 at that part where both the 
air and the water touch the camphor at the fame time* 
Hence he explains why, in like circumflances, camphor 
evaporates more quickly in a moift than in a dry air ; 
and why the Hollanders ufe water in their procefs for 



camphor, the water is brifkly driven off, returns again 
to the camphor, and again retires, as if by an explolion, 
the recoil of which often caufes the camphor to make 
part of a revolution on its axis. 

7. Camphor evaporates thirty or forty times more 
fpeedily -hen placed upon water, than when entirely 
fut rounded with air. 

8. Camphor, during the a^ of difUpation in the air, 
prefer ves its form and its opaque white nefs ; upon wa- 
ter it is rounded, and becomes tranfparent as if it had 
undergone a kind of fniion. It may be inferred, that 
this arifes from the acquired motion, which caufes it to 
prefent a greater furfi^tce to the air. ' 

9. When fmall pieces of camphor are plunged in wa- 
ter, the camphor becomes rounded and tranfparent, 
does not acquire any motion, and its difBpation is kfs 



It might be thought that the camphor was decom-^ 
pofcd at the furface of the water; that the water mi^bt 
feize the acidifying part, which renders the camphor 
concrete ; and that the volatile part is diflipited in the 
atmofphere. The author rejd^b this nation. He 
thinks that water with camphor floating on its furface 
becomes charged with no more than a very fmall por- 
tion : I . Becaufe in ihele circumiiances the water ac- 
quires the fame tafle and fmell of ca;iiphor as it ob- 
tains when a fmail quantity of this fdbftance h kept 
plunged in the (ame fluid. l*his water, by cxpofure to 
the air, lofes the qualities with which it had beeu diar- 
ged, and becomes infipid, and without fmell. 2. Be- 
caufe when the water is latorated with all it can take 
up, the dif&patioQ of the camphor continues at its fnr» 
^e as before. 3. Becaufe the aerial emanarions of 



perceptible than in jthe air. The concurrence of air ^ camphor made at the furface of water . do themfelves 

and water is therefore neceffary to difengage the fluid cryflalhze into cai:iphor. 

which is the caufe of the motion and total diffipatioo Camphor at the furface of the water does nothing, 

of odorant bodies. therefore, but difTolve ; and when diffolved at the ordi* 

] o. The motion of odorant bodies upon water decays nary temperature of the atmofphere, it is not at firft in 

and ceafes fpontaneoufly at the end of a certain time ; the Rate of vapour, as has been thought. It is 6mply 

becaufe the water having then contraAed a flrong fmell, a liquid which extends itfclf over the furface of water 

the volatiKz3tion takes place in all the points of its fur- itfelf ; and by this means coming into contact with a 

face ; and the fmall mafs being thus iurrounded by the great furface of air, it is afterwards abforbed and cva- 

odorant fluid, which is no longer air, diflfolves, as in porated. This is proved by the foQowiugfadls: i.The 

the ordinary odorant fluids, wichout forming the ga- folution of camphor at the furface of water is more ra- 

feous jet which is the caufe of the motion. The au^ pid in proportion to the extent of the fur^e. In nar- 

thor compares the volatilization of the aromatic fub- row veffels, the fedlion of the column would not be 

fiance to a combuflion excited by water. completed in ten days, even though the water might be. 

M. Prevolt hopes, that thefe, and other experiments extremely pure. t. When the column of camphor has 

which he explains, will contribute to the theory of projcAing parts, the liquid may be feen iffuing by pre- 

odours, which fo nearly refembles that of the gafcp. ferencc from certain points of the column, covering the 

He does not flatter himfelf with having exhaufled this fui face of the water, and driving fmall floating bodies 

fubje6t, but confiders his difcoveries as the means of before it, in the fame manner as floating bodies go and 

lenderirtg odour perceptible by water, not only to the return in a bafon into which the water of a canal enters 



fight, but even to the touch, as are likewife the vibra 
tions of fonorous bodies. Men deprived of the fenfe 
of fmeU, and even the blind, according to him, may in 
this manner diflinguifh odorant bodies From thofe which 
have no fmell. ** Perhaps (fays he) this kind of odo- 
rofcope may, by improvement, become an odorimeter. 
The exceptions, fuch for example as that of the ccru- 



with rapidity. 3. If a fmall piece of camphor, already 
wetted at one end, be brought near the edge of water 
contained in a broad faucer, and be made to touch the 
faucer itfclf, it depoQts a vifible liquor, which is oily ; 
and by attaching itfelf to the faucer, deftroys the adhe- 
fion between the vefTtl and the border of the water, fo 
that the water retires on account of the affinity of ag- 



roen of the ears, which produces much effcft on water gregation, which not being oppofed by the atttadion 
without being perceptibly odorant, and that of the of the faucer, caufes the water to terminate in a round 

edge. 
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Odour, edge. If you rtmore the |Heqe of camphor^ the water profeffions; that men of thli clafsy unable to acquire S^no- 

iEcono- ^iii not return to its place untfl the oily fluki ift crapo- knowledge by reading, pined away in an ignorance . ^"^^ 

"" rated* 4. In the fame manner, when the column of equally fatal to themfelvea and to the ftate ; that it was 

camphor is half immerfcd in the water, the oily liquor neceflary to eflablifh free fchools, and particularly 

which ifTues forth defiroys the adhefion of the water to throughout the counti7, where children might be 

the column, and produces a fmall furrounding cavity, brought up to different tiades^i and inftru6^ed in the 

The fblution ftops, or is retarded for a moment, until pnsciples of a£rriculture. D*Alembert, and the Vol« 

the fluid, extending itfelf over the water, becomes eva* tairean adepts, Toon perceived the advantages they could 

porsted: the water then returns to its place, and touch* reap from thefe eflablifhments. In union with the occo- 

es the fame part of the camphor; the folution begins nomifts, they prefented various memorials to Louis XV. 

again, and in this manner the procc& is effe^d by al- in which not only the temporal but even the fpiritual 

ternations of conta^ and apparent repul(ion« advantages of fuch eftablifiiments for the people are 

Of thefe memoirs by Prevoft and Vcnturi, the Eng- ftrongly urged. The kin|r, who really loved tlxe people, 

lifh reader will find accurate and full tranilations in the embraced the project with warmth. He opened his 

firft volume of Nicho/fon*s PhilofopL'tcal Journal^ toge mind on the fubjcS to Mr Dcrtin, whom he honoured 

ther with fome judicious obfervations on them by the with his confidence, and had entruiled with his privy 

editor, which we (hall take the liberty to adopt. *' The purfe;" and it was with great difficulty that this minider 

philofophical confideration of odorant bodies is fome- could convincehimof the dangerous defigns of the fed. 

what obfcurcd by the old method of generalifing, or " Determined (fays he) to ^ive th,e king pofitive 

referring the properties of bodies to fome diHinCt prin- proof that the oeconomiib impokd npon him, I fought 

ciple or thing fuppofed capable of being feparated from to gain the confidence of thofe pedlars who travel 

the body itfelf. Thus the odours of bodies have been through the country, and ezpofe their goods to fale in 

fuppofed to depend on a fubftance imagined in a loofe the villages, and at the gates of country feats. I fuf- 

way to be jcommon to them all and feparable from them, peded thofe in particular who dealt in books to be no« 

Hence the terms, principle of fmell, Ipintus redor, and thing lefs than the agents of philofophifm with the 

«ven in the modem nomenclature we find aroma. There good country folks. In my excurfions into the coun« 

does not in effed feem to be any more reafon to infer try I fixed my attention above all on the latter. When 

the exigence of a common principle of fmell than of they offered me a book to buy, I queftioned them what 

taftc The fmell of ammoniac is the adion of that gas might be the books they had ? Probably catechifms or 

upon the organ of fenfe; and this odurant iovifibie prayer-books? Few others fire read in the villages? At 

matter is exhibited to the fight when confined with an thefe words I have feen many fmile. No, they anfwer* 

acid gas. But in the fame manner as ammoniac ema- cd, thofe are not our works ; we make much more 

nates from water, and leaves moft part of that fluid be- money of Voltaire, Diderot, and other philofophic wri- 

liind, fo will the volatile parts of bodies be moIlL emi« tings* What 1 faid I ; the country people buy Voltaire 

nently produdive of this adion ; and very few, if any, and Diderot ? Where do they find the money for fuch 

natural bodies will be found which rife totally. The dear works ? Their conftant anfwer was, we have them 

mofl linking circumftance in the effed is, that an ad at a much cheaper rate than prayer- Looks ; we can fcU 

of fuch power fhould be attended with a lofs by exha- them at ten fols (5d.) a^volume^ and have a pretty pro« 

lation which is fcarcely to be appreciated by weight, fit into the bargain. Queftioning fome of them flill 

or In any other method during a fliort interval of time, farther, many of them owned that thofe books coft 

But we know fo little of nervous adion, and of other them nothing ; that they received whole bales of them 

phenomena of eledricity, of galvanifm (See Galva- without knowing whence they came, but being fimply 

MisM in this SuppL)^ or evea of heat« which ftrongly defired to fell them in their journeys at the loweft 

.a&d the feofes, but elude admcafurement by gravita* price.'' 

tion, that the difliculty of weighing tlie effluvia of odo- *' Louis XV. warned by the difcovery made by his 

ranc bodies becomes lefs afloniflitng." minider, was at length (atisfied that the tftablifhment 

CECONOMI&TS, a fed of philofophers in France, of thefe fchools, fo much urged by the confoiratorsy 

who have made a ^eat noife in Europe, and are gene- would only be a new inftrument of fedudion in their 

rally believed to have been unfriendly to religion. The hands. He abandoned the plan ; but, perpetually ha* 

founder of tfiis fed was a Dr Duquefnah who had fo rafled by the proteding fophil^ers, he did not ftrike at 

well infiouated himfelf into the favour of Louis XV. the root of the evil, and hut feebly impeded its pro* 

that the king ufed to call him his dfinker. The fed gf efs. The pedlars ccintinued to promote the meafures 

was called aconomlflj^ becaufe the oeconomy and order o.f the confpirators ; yet this was but one of the infe- 

to be introduced into the fioai)ces, and other means of rior means employed to fupply the want of their free 

alleviating the diflre£G» of the people, were perpetually fchools, as a new difcovery brought to light one far 

in their mouths. The Abb^ Barrud admits, that there more fatal. 

may have been fome few of them who direded their *' About the middle of the month of September 

fpeculationr to no other objed; hut he brings very lyB^, little more than a fortnight antecedent to the a- 

fufficient proof ^hs^ the great aim, of the majority ^f trocious 5th and 6th of Odober, at a time when the 

the fed was to eradicate; f^m ;he minds of the people condud of the Nali9nal Aflembly, having thrown the 

all reverj^ce for divine reyel^ioo* people into all the horrors of a revolution, indicated 

** Duquefnai (fays he) and his adepts had more ef* that they would fet no bounds to their pretenfions, Mr 

pccially undertaken to perfiiade their readers, that the Le Roy^ lieutenant of the King*8 Hunt, and an acade« 

country people, and mechanics in tovnst were entutlr mician, being at dinner at .the houfe of Mr D'Ange^ 

ikftiiute of that kind of inftrudion neceflary for theur Tillicrt, iutendant of the buildings of his majefty» the 

Q^q 2 conveiw 
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tScAno- coDTerfation turned on the difaf^ers of the revolution. This recital is too well authenticated to ht called in 

°^"^*' and oa thofe that were too clearly to be forcfeen. Din- queftton, and too plain to need a commentary. Let it 

ner ov^r, the nobleman above-mentioned, a friend of Le be a warning agatnft all fecrct focieties, by whatever 

Roy, hurt at having feen him fo great an admirer of title of benerolcnce they may be dcfigued by thofc who 

the fophiders, reproached him with it in the following form them. 

expreffive words : /fV/// /^w, then, h the work of Pbilo- OIL-MiLLy a mill for exprefling the oila from fruits, 
fophy! Thunderdruck at thefe words — Alas! cned the or grains, &c- As thefe kingdoms do not produce the 
academician, to whom do you Jay Jo ? I know it tut too olive, it would be necdlcfs to defcnbe the mills which 
«;<'//, and IJhall die ojgriej and remorje ! At the word arc employed in the fouthern parts of Europe. Wc (hall 
remorje^ the fame nobleman queftioned him whether he content ourfelves, therefore, with a defcription of a 
haid (q li^eatly contribut'-d towards the revolution as to Dutch oil-mill, employed for g^nding and prcfling lint- 
upbraid himfelf with it in that violent manner ? * Yes feed, rape-feed, and other oleaginous grains. Farther, 
(anfwered he), I have contributed to it, and far more to accommodate our defcription ftill more to our locd 
than I was aware of. I, was fecretary to the committee circum(lances, we fhall employ water as the fitft mo- 
to which you are indebted for it ; but 1 call heaven to ver; thus avoiding the enormous expence and complica- 
witnefs, that J never thought it would go to fuch tion of a windmill, 
lengths. You have feen me in the king's ^rvice, and In Plate XXXVIII. fig. A, 
you know that I love his perfon. I little thought of i . Is the elevation of a wheel, over or onderfhot, as 
bringing his fubjc£U to this pitch, and I JbaU die of grief the fituation may require. 
and remorfeP 2. The bell metal focket, fupported by ma(bnry, for 

" Preifed to explain what he meant by this commit- receiving the outer gudgeon of the water whecL 
tee, this fecret fociety, entirely new to the whole com- 3 The water courfe. 
pany, the academician refumed : < This fociety was a Fig B. 

iort of club that we philofophers had formed among i. A fpur wheel upon the fame axis, * having 52 

us, and only admitted into it perfons on whom we could teeth. 

perfeflly rely. Our fittings were regularly held at the 2. The trundle that Is driven by N° 1. and has 7S 

i^aron D'Holbach's. Lett our objefl (hould be fur- ftaves 

mifed, we called ourfelves oeconomiils. We created 3. The wo/STttf^ry or axis fonraifing the peflles. It 

Voltaire, though abfent, our honorary and perpetual is fumifhed round its circumference with wipers for 

piefidf^nt. Our priccipal members were D'Alemberty lifting the peftiei^ fo that each may fall twice during 

Turgot, Condorcet, Diderot, La Harpe, and that La- one turn of the water wheels that is, three wipers for 

moignon, keeper of the fcals, who on his difaiifiion (hot each peftle. 
himfcir in his park.' 4. A frame of timber, carrying a concave half cylic- 

*' The whole of this declaration was accompanied der of bell- metal, in which the wallower (cafed in that 

with tears and fighs ; when the adept, deeply penitent, part with iron plates) refts and turns round. It will 

continued : ' The following were our occupations; the be feen in profile, fig. G. 

mod of thofe works which have appeared for this long 5. Mafonry fupporting the inner gudgeon of the 

time paft againd religion, morals, and government, were water wheel and the above-mentioned frame, 
ours, or thofc of authors devoted to u9. They were 6. Gudo^on of the wallower, which bears againft a 

all compofed by the members or by the orders of the bell-metal Rep fixed in the wall. This double fupport 

fociety. Before they were fent to the prefs, they were of the wallower is found to be necefiary in all mills 

delivered in at our ofiice. There t?e revifcd and cor- which drive a number of heavy flampers. ' 
reded them ; added to, or curtailed them, according Fig. C, Is the elevation of the peftle and prefs- 

as circumfUnces required. When our philofophy was frame, their furniturci the mortars, and the pref»> 

too glaring for the times, or for the objed of the work, peftles. 
we brought it to a lower tint ; and when we thought i . The fix peftlea. 

that we might be more daring than the author, we 2. Crofs pieces between the two rafls of the frame, 

fpoke more openly. In a word, we made our writers forming, with thefe rails, guides for the perpendicular 

fay exadly what we pleafed. Then the work was pub- motion of the peftles. 

lilhed under the title or name we had chofen, the better 3. 1'he two rails. The back' one is aot feen. They 

to hide the hand whence it came. Many, fuppoied t6 are checked and bolted into the ftandards N^ 1 2. 
have been pofthumous works, fuch as Chrtftianity Urn- 4. The tails of the /ifts^ correfponding to the w^ieia 

mqpted^ and divers others aiirihuted to Freret and Bou- upon the wallower. 

langer after their deaths, were iffued from our fo- 5. Another rail in liront, for carrying the detents 

ciety. which hold up the peftles when not ading. It is mark- 

^ When we had approved of thofe works, we began ed 1 4 in ^^. M. 
by printing them on fine or ordinary ptper, in fufficient 6. A beam a Nttle way behind the peftlei. To this 

number to pay our expences, and then an immenfe are fixed the pulleys for the ropes which %ft andftop 

number on the commoneft paper. Thth hitler wcfent the peftles. It is reprtlented by 16 in fig. IdL 
to hawkers and bookfeHers free of coft, or nearly fo» 7. The faid pulleys with their ropes, 
who were to circulate them among the people at the 8. The driver^ which ftrikcs the wedge that prefo 

bweft rate. Thefe were the means uted to pervert the oil. ■ 

the people^ and bring them to the ft ate you now fee 9. The difcharger^ a ftamper which ftriket upon the 

them in. I (hall not fee them long, for jjbaii Me of mverted wedge, and loofens the preii. 
grief fimd remorfe P 
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ic. The lower rail with its crofs piec€B» forming the and the holes id the ears of the frame, which carry the Oil. 

lower guides of the pefMes. , ends of the iron axis, are made oval up and down. This 

1 1. A fmall cog wheel upon the wallower, for turn- great freedom of motion i» necefiary for the runner 
ing the fpatula^ which (tirs about the oil-feed in the roilftonesy becaufe frequently more or lefs of the grain 
ihaufferpan. It has 28 teeth, and is marked N^ 6. in is below them at a time, and they mufl therefore be at 
fig. M. liberty to get over it without ftraining» and perhaps 

12. The four ilandards, morttfed below into the breaking, the (haft. 
hfock^ and above into the jotfts and beams of the build- 9- The ears of the frame which lead the two extre* 
ing. mities of the iron axis. They are mortifed into the 

13. The fix mortars hollowed out of the block itfelf, under (tde of the bars of the fquare frame, that is car* 
and in (hape pretty much like a kitchen pot. ried round with the fhaft. 

1 4. The feet of the peilles, rounded into- c)'linder8, 1 o. The border or hoop which furrounds the nether 
and (hod with a great lump of iron. milftone. 

15. A board behind the peflles, ftanding on its edge, 1 1. and I2. The nether milftoDcan^ mafonry which 
but inclining a little backwards. There is fuch auo- fupports it. 

ther in front, but not reprefented here. Thcfe form a Fig. £. Form of the wallower, (hewing the difpe(itio» 

fort of trough, which prevents the feed from being feat- of the wipers along its furface. 

tered about by the fall of the peftles, and loft. i. Two parts of this (haft, which are nicely round- 

16. The hrft prefi-box (alfo hollowed out of the ed, and fortified with iron iplates, and which refl: upon 
block), in which the grain is fqueezed, after it has the. bell- metal concaves, which are reprefented in vfi 4. 
come for the (irft time from below the milftones. of fig. C. 

17. The kcon^ prefs' box f at the other end of the 3. The little wheels at each end, for giving nootionto 
block, for fquecziiig the grain after it has pafled a fe* the two fpatulse, marked n» I'l. fig» C^ 
cond time under the peftles. 3. The wipers for the fecond prefs. 

18. Frame of timber for fupporting the other end of 4. The wipers for the firft pre&. 
the wallower, in the fame manner as at N° 4. fig. B. 5. The wipers for the fix peftles. 

19. Small cog wheel on the end of the wallower for Fig. F. Reprefents the furface of the wallower un^ 
giving motion to the ihilftones. It has 28 teeth. folded into a re^angular parallelogram, in order to 

so. Gudgeon of the wallower, bearing on a bdl nie- (hew the diftribution of the wipers^ and confcquently the 

tal focket fixed in the wall. fucceffion of the ftrokes given by the different peftles* 

21. VefTels for receiving the oil from the prc{»- This diftribution has fomething peculiar. Each peftle 
boxes. has three wipers; and there are alfo three for the driver 

22 . Joifts fupporting the block. an4 dtfcharger of the fecond prefs. The driver and 
Fig. D. Elevacion and mechanifm of the mil- wiper of the firft pre(s .have but one and a half ; one 

flones. for the dnvei>i and the half for the difcharger; fo that 

1 . UpAghi Jhafiy carrying the great cog wheel above, it ftrikes twdcc, and the driver only once, in a turn of 
and the runner miljlones below in their frame. the (haft. This is the Dutch pra6lice, which differs 

2. Cog-wheel of 76 cogs, driven by N9 19. of from that of Flanders. The fucceffion of the ftrokes 
fig. C. may be conceived as follows : Reckon the ftampers, in- 

3. The frame of the nmnerj. This wiU be more eluding thofe of the prcifcs, from the water wheel to- 
diiiindly underftood in N^ 4. ^g. H. ward the othef end 01 the wallower, and calling them 

4. The ionermoft runner, or the one neareft the tf, ^, r, d^ ^%ffg* ^» h K and fuppofing that a makes 
S^aft. the fiift ftroke, they proceed in the following order for 

5 . Otttermoft ditto, being farther from the fhaft. . one turn of the wallower : 

6. The inner rah, which colk£ls the grain under the ah, J,/, h, c, e, gy ah, dff, A, r, ^, g, ah, d^f^ h, r, e^g. 
outer runner. Here it may be obferved that a and b ftrike together.. 

7. The outer rake^ which coUcds- the grain under They would do fo if allowed ; but one of them is, held 
the inner runner* In this manner the grain is always up by its detent till the workman fees proper to dif- 
turned over and over, and crufhed in every dire&ion. engage it. Each peftle, and the driver and difcharger 
The inner rake lays the grain in a flope, of which of the fecond prefs, makes three ftrokes for one turn of 
fig. O. is a fe^tion ; the runner flattens it, and the fe- the wallower. But the driver i of the firft prefs makes 
cond rake lifts it again, as is marked in fig. P.; fo only one ftroke in that time, namely, in the interval 
that every fide of a grain is prefented to the milftone, between tlie laft ftrokes of e and g* The difcharger. i of 
and the reft oF the legger or nether milflont is fo fwept this prefs makes two ftrokes ;. one of them in this ^me 
by them, that cot a fingle grain is left on any part ef interval, and the other along with the firft ftroke of e* 
it. The outer rake is 9SA0 fumi(hed with a rag of The^fecond prefting requircaa much more violent pref- 
ckth, which rubs againft the border or hoop that f«r- fure than the firft, becaufe the cake muft be left per- 
sounds the nether milftooe, fo at to drag out the few fedty dry and hard, 
grains which might otherwife rcmaia tn the comer. Fig. G. ProfUe of the frame of timber which carrka 

8. The ends of the iron axle which pafles through the wallower, and greatly contributes to render its mo- 
the upright fhaft, and throtigh the two runners, tion fteady^ 

Thus they have two motions : 1 010, A rotation round Fig, H. Is a view of one of the milftonea. 

their own axis. 21/0, That by which they .are carried i. The nether milftones, and the mafonry fuuporting-' 

round upon, the nether milftone on which they roll, the whole. 

The hoks ia thcfe milftonea are msde a little vndifb ; 2. The runner.. 

4*4^ 
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3. A (oTt of cafe which endofei the two wbgs of 
the milftoxK at a vtrj fmall diftance from it, in order 
to prevent the grain which dicks to it from heing feat* 
tered. There is another method pra^ifed at fome miSt* 

Fig. I. Reprefents that of Sardamm. A A are two 
m>n rods, aft>out half an inch {qnerc, hanging on the 
axle, on each fide of the milftone. lli^e rods arc 
joined by a crois piece C, which almoft touches the 
mrHlone. A piece of leather is put between, which 
nibs upon the milftone, and clears it of the gp^in which 
chances to flick to it. N*) 4. and 6. reprefent the ears 
of this frame, by which the end of the iron axle is fup- 
ported, and canied round by the upright (haft n^ v* 

Fig. K. Plan of the runner milftones, and the frame 
which carries them round. 

1,1. Are the two mtlftones. 

3, 3, 3, 3. The out fide pieces of the frame. 

4, 4,4, 4. The ctofs bars of the frame which em« 
brace the upright (haft 5, ami give motion to the whole. 

6, 6. The iron axis upon which the runnei^ turn. 

7. The outer rake. 
' 8. The inner ditto. 

Fig. L. Reprefents the nether nilftone feen from 
above. 

t . The wooden gtftter, which forrounds the nether 
milftone. 

2. The border or hoop, about fix inches high, all 
round, to prevent any feed from being fcattered. 

3. An opening or trap- door in the gutter, which can 
be opened or (hut at pleafure. When open, it allows 
the bruifed grain, cofleded in and (hoved along the 
gutter by the rakes, to pafs through into trougrhs pla- 
ced below to receive it. 

4. Portion of the circle defcribed by the enter runner. 

5. Portion of the cirde defcribed by the inner one. 
By theft! we fee that the two ftones have different routes 
lound the axis, and bru3e more feed. 

6. The outer rake. 

7. The inner ditto. 

8. The' fweep, making part of the inner rake, oc- 
cafion^lly let down for iweeptng off all the feed when 
it has been fuffictently bruifed. The preffure and ac« 
tion of thefe rakes is adjufted by means of wooden 
fprings, which cannot be eafily and diilin^ly reprefent- 
cd by any figure. The oblique pofition of the rakes 
(the outer point going foremod) caufts them to (hove 
the grain inwards or toward the centre, and at the fame 
time to turn it over, fomewhat in the fame manner as the 
mould-board of a plough fhoves the earth to the right 
hand, and partly turn3 it over. Some mills have but one 
fweeper ; aod, indeed, there is great variety in the form 
and conftru6lion of this part of the machinery. 

Fig. M. Profile of the peftle frame. 

1 . Se^ion of the horizontal fhaft. 

2. Three wipers for lifting the peftles. 

3. Little wheel of 28 teeth for giving motion to the 
fpatula. 

4. Another wheel, which is dtiven by it, having 20 
'ticth. 

(. Horizontal axle of ditto. 

d. AiK>ther wheel on the fame axle, having 1 3 teeth. 

7. A wheel upon the upper end of the fpindle, having 
•J2tec\h. 

8. Tvo guides, in which the fpindle turns freely, and 
{q that it can be fhifted higher and lower. 
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9. A le9tt% wotfoaUe round the piece n^ 14, and ha< 08. 
ving a hole in it at 9, through which the fpindle pafTei, — r^ 
turning fiecly. The 4>iodk has in this place a (boulder, 
which re& on the border of the hole 9 ; fo that by the 
motion of tliis lever the fptadle may be difengaged from 
the wheel work at pleafure. This motion is given to 
It by meaas of the lever 10, 10, moveable round its 
middle. The woriLmaa employed at the chauSier puUs 
at the rope 10, 11, and thus difengagea the fpindle aad 
fpatula. 

1 1 . A peftle feen ildewife. 

f 2. The lifi of ditto. 

13. The upper rails, marked n** 3; in fig. C. 

14. Tlie rail, marked n^ 9. in fig C. To this are 
fixed the detents, which ferve to ftop acd hold up the 
peRles. 

1 9. A detent, which is moved by the rope at its outer 
'Cnd. 

1 6. A bracket behind the pefUes, having a pnllej, 
through which paifes the rope going to the detent 15. 

17. The (aid pulley. 
T 8. The rope at the woikman's band, palling through 

thcpulley I7» and fi^ed to the end of the detent 15. 

This detent naturaUy hangs perpendicular by its own 
weight. When the workman wants to ftop a peftk, he 
pulU at the rope i8»' daring the rife of the peftle 
When this is at ita greateft height, the detent is hori- 
zontaU and prevents the peftle from falling by means 
of a pin projeding from the fide of the peftle, which 
refta upon the deteut, the detent itCelf being held ia 
that pofition by hitching the loop of the rope upon a 
pin at the wotkman's hand. 

19. The two lower rails, marked n^ 10. fig. C. 

20. Great wooden, and fometinaes ftonc;, 6/ocif ia 
which the mortars are formed, marked n^ 21. in fig. C 

SI. Veflel placed below the prefs boxes for receiviog 
the oiL 

22. Chauffer, or little furnacci for warming the bruifed 
grain. 

23. Backet in the front of the chauffer, tapering 
downwards, and opening b^^ow in a narrow (lit. The 
hair bags in which the grain is to be preffed after it has 
been warmed in the chauffer, are filled by placing them 
in this backet. The grain is lifted out of the chauffer 
with a ladle, and put mto thefe bags; and a good quan- 
tity of oil runs from it through the flit at the bottom 
into a veffel fet to receive it. 

24. The fpatula attached to the lower eoii of the 
fpindle, and turning round among the grain in the 
chauffer-pan, and thus preventing it from ftickiog to 
the bottom or fides, and getting too much beat. 
* Fig. N. Plan of part of the works. 

1,1. Furnaces for warming the grain. 

2, 2. The backets for holding die ikcka while they 
are a-filling. 

3, 3. The paa in which the bruifed grain is heated by 
the chauffer. 

4, 4. A trough for receiving the chips, into which 
the preffed oil-cakes are cut, to be afterwa^s put into 
the pan and virarmed. 

5, The prefs- box for tlie fecond preffing, t. 
6; The prefe-box for the firft prefling* 

7. The fix mortars. 

8. The Hoping boards, to hiader the featterisig of the 
oil feed. : » , . , • 

9. The 
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5. The nether milftonc, but out of iti place, 

lo, Itg centre a little higher than the reft. 

H. A nb of wood going round the edgt of the 
nether mUftone, and even with its furface^ but rifing a 
very little outwards, and furrounded with a border or 
hoop about an inch high, to prevent the feed from be- 
ing fcattered on the ground. 

Fig. Q^ A feAion, Icngthwlfe, of the great block, 
vith the mortars and prcfs-boxes. 

I. Thefixptftles. 

I. The fix mortars, each of which has an iron plate 
at its bottom. 

3. The /iriving ftampcr, which fells on the wedge of 

the firft prefling. 

4. Ditto, for the fecond ditto. 

5. The difthargery which ftrikes on the inverted wedge 
In order to free the prefs. 

6. Ditto, for the fecond prefling, 

7. Wedge for freeing the prefs. 
S. Wedge for prefling. 

9. Wooden cheeki^ two inches thick, which are pla- 
ced between the middle wedge and t\it Jl'td'mg nvtdges on 

each tide. 

10. Prefs-irons, between which are placed the hair- 
fcags containing the bruifed grain. 

II. Iron plate, called t\ic fountain^ at the bottom, 
pierced with holes, correfponding with a hole in the 
block, for allowing the oil to run off" from the prefied 

grain. 

12. Veflel for receiving ditto. 

1 3. A long iron plate at the bottom of the prcfc box, 
under the drawing and difcharging wedges. 

Fig. R. Another view of the prefs-irons. 

1. The fide-irons laid flat. 

2. The fame feen edge wife, 

3. The pitrced iron pktc, upon which the two irons, 
n^ I. ftand upright, with the hair-bag between them. 

4. One of the hair-bags. It may be obferved that 
the feams of thcfe bags are made on the flat fides, and 
not on the edges, where they would be in danger of 

burfting. , 

5. A long hair.cloth, in which the bag is wrapped 
before it is fct into the prefs. The bag, being filled 
with bruifed grain, is placed with its bottom at «, and 
the top at b ; the part cah lapped over it, reaching to 
t, and then the other end d is lapped over that, and 
reaches to a, and the loop at its end ferves as a handle 
by which to lift it, and place it properly between the 
prefs-irons. 

Fig. S. The principal pieces of the prefs. 

1 . The wooden cheeks. 

2. The difcharging wedge. 
^. The driving wedge. 

* 4 and 5. The Aiding blocks, which tranfrait the pref- 
Tuie produced by the driving wedge. 
' The foregoing enumeration and views of the different 
parts of a Dutch oil-mill, are fuflicient, we imagine, to 
enable an intelligent mill-wright, to whom the machine 
is altogether new, to underftand its manner bf work- 



ing, and ita adaptation to the various parts of the 
procefa for extrad^ing the oil from feeds or kernels. 
It would require a very minute defcription indeed to ex- 
plain it to a perfon altogether uaacquainted with mill, 
work. 

The firft part of the procefs is bruifirig the feed un- 
der the runner ftoncs (a). That this may be more ex- 
peditioudy done, one of the runnus is fet about -^ds of 
its own thickoefs nearer the (haft than the otheK Thus 
they have difltrent treads ; and the grain, which is a 
little heaped towards the centre, is thus bruifed by 
both. The inner rake gathers it up under the outer 
Hone into a ndge, of wh.cti the feftion is reprefented 
in Plate XL. iig. O. The ftone paffesover it and 
flattens it. It is gathered up again into a ridge, . of 
the form of fig. P. under the inner ftose, by the outer 
rake, which confifls of two paits. The outer part' 
prefles clofe on the wooden border which furroundsthe 
nether ftone, and ftioves the feed obUquely inwards, 
while the inner part of this rake gathers up what had 
fpread toward the centre. The other rake has a joir.t 
near the middle of its length, by which the outer *half 
of it can be taifed from the nether ftune, while the innr^ 
half continues prefling on it, and thus fci-apes off tbe 
moift paftc. When the feed is fufficiently bruifed, the 
miller lets down the outer end of the rake. This im- 
mediately gathers the whole pafte, and (hoves it oblique- 
ly outwards to the . wooden rim, where it is at hil 
brought to a part that is left unboarded, and it falls 
through into troughs placed to receive it. Thefe 
tronghs have holes in the bottom, through which the 
oil drips all the time of the operation. This part of 
the oil is dire£ied into a particular ciitern, being confi- 
dered as the pureft of the whole, havirg been obtained, 
without preflure, by the mere breaking of the hull of 
the feed. 

In fbme mills this operation is expedited, and a much 
greater quantity of this beft oil is obtained, by having 
the bed of maConry which fupiMkrta the kgger formed 
into a little furnace, and gently heated. But the ut'« 
mofk care is neceflary to prevent the heat firom be- 
coming confiderable. . This, enabling the oil to diflblve 
more of the fermentable . fubftance of the feed, ezpo£es 
the oil to the rifle of growing i'oon very rancid ; ' and, 
in geaeral, it is thought a hazardous pra6tice, and the 
oil does not bring fo high a price. 

When the pafte comes £rom under the ftonea, it is 
put into the hair bags, and fubje6led to the firft pref- 
ling. The oil thus obtained is alio efteemed as of the 
firlt quality, fcarcely inferior to the former, and is kept 
apart ( The great oil cillem being divided into feveral 
portions by partitions). 

I'he oil cakes of this prefling are taken out of the 
bags, broken to pieces, and put into the mortars for 
the ^vkjlamping. Here the patte is again broken down, 
and the patency ma of the feed reduced to a fine meah 
Thus free egrefs is aUowed to the oil from every vefide 
in which it was contained. But it is now rendered 
much more clammy, by the forcible mixture of the mu- 
cilage 



on. 



(a) We are told, that in a miU at Reichenhoflen in Alface, a confiderable improvement has been made by 
paffing the feed between tw6 fmall iron rollers, before it is put under the milftonea. A great deal of work la, 
laid to be favcd by this preliminary operation, and finer ott produced, which we think i^cry probable Tbe 
ftampiDg and preffiog go on as in other miUs. 
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cila^, add even of the finer ptrU of the meal. When wear and tear, k muft be evident, that <A mtlb ereAed 

fuffictently pounded, the workman itopi the peftle of in England on water /alls, andaftecthe Dutch manner, 

a mortar, when at the top of itf lift, and carrita the cannot fail of being a great national advantage. 1 he 

Contents of the mortar to the fiift chauffer pan, where chatellanie or feigneune of Lille alone makes annually 



it is heated to about the temperature of melting beet 
•wax (ihU, we are told, is the ted), and all the while 
ftirred about by the fpatula. From therce it is '.gain 
put into hat^ bags, in the manner alrcfady defcribcd ; 
and the oil which dvips from ifvdunng this operation is 
confiderfd as the beil of>he fecond qna^iry, and in 
fomc mills is kept ap?.rt. The pafte is now fubje^lcd 
^o the fecond prefiUng, and the oil is that of the fecond 
quality. 

All this operation of pounding and heating is per- 
formed by one workman, who has con ft ant employ- 
ment by taking the four mortars in fucceflion. The 
putting into the bags and conducing of the preffing 
-gives equal employment to another workman. 

In the mills of Piccardy, Alface, and rooft of Ffam- 
den^ the operation ends here ; and the produce from 



between 50,000 and 40,000 barrds^ each containing 
about t6 g^illons. 

What is here delivered' is only a {ketch. Every per- 
fon acquainted with mvrhioery will unierftand the ge- 
neral movements and operations. But the inttUigent 
mechanic well knows, that opcntioDs of this kind have 
mary minute ciicumftances which caonoc be defenbed, 
and which, neverthclers, may have a great influence on 
the whole. .The rakes in the bruiling-mtll have an 
office to perform which rcfemhles that or the hand* dt« 
rented by a careful eye. and tinceafing"attentioA. Words 
cannot' communicate a clear notion of this; and a mil]« 
conilru^ed from the beft drsitings, by the moft flcilful 
'Workman, may gather the feed To ill, that the half of 
it ihall not be bruifed after many rounds of the machi- 
nery. This produces a fcanty return of the fineft oil ; 



the chauffer IS increafed, by putting a fpoonful or two and the mill gets a bad chara^er. The proprietor lofes 

«f water into the pan among the paAe. his money, is difcguraged» and gives up the work.— 

But the Dutch take more pains. They add no' water There is no fecurity but by procuring a Dutch miD- 

to the pafte of this xJtk^r frftjlamplng. They fay that wright» and paying him with the liberality of Britons, 

this greatly lowers the quality of the oil. The cakes Such unhoped-for tafks have been performed of late 

which refult ftom this preffing, and are there fold as yearn by machinery ; and mechanical knowledge and /»- 

food for cattle, are ft ill fat and foftifli. The.Dutch vention is now fo generally diffufed, that it is highly 



break them down, and fubjedl them to the peftles for the 
feeondjfamfnng, TheCe reduce them to an impalpable 
pafte, fttff like day. It- is lifted out, and^put into the 
y^oiu/ chauffef pan ; a few fpoonfuls of water are add* 
ed, and the whole kept for>fomc time as hot as boiling 
water, and carefully ftirrtd all the whilei From thence 
it is-yfted into the hare bags of the hft prefs, fubje^ied 
to the prefs % and a quantity of oil*' of the loweft quali- 
ty, is obtained, fufficient for giving a fatisfaftory profit 



probable that we (hould foon excel our teachers in this 
branch But this very diffu£on of knowledge, by en- 
couraging fpeculation among the artifts, makes it a ftill 
greater r^ to ered a Dutch oil mill without having a 
Dutchman, acquainted with its moft improved prefent 
form, to condu^ the work. We do our duty iu .giving 
this counfcl. 

OKU jEsso. See Secalikw in this SuppL 
OMPHALQPrER, or Omphaloptic, in optics. 



to the miller. : The cake is now perfeAly dry, and a glaff that is convec on both fsdes, popularly called a 

hard, like a piece t)f -board, and is fold to the farmers* convex lem. 

Nay, there are Imall mills in Holland, which have no ONISCUS (See EncjcL). Two new fpeciea of this 

ether employment than extrading the -oil from the genus of infe^ were difcovered by La Murtimere^ the 

cakea which they ' purchafe from . the French and Bra- naturalift who accompanied Pcroufe on his laift voyage 



banters ;> a clear indication of the fuperiority of the 
Dutch prafttce. 

• The nicety with which that induftrious people con- 
duct all their bufintCi is remarkable in this manu« 
fadure. 

In their oilciftem, the parenchymons part, which un- 
avoidably gets through, in fooae degree,' in every opera* 
tion, gradually fubfid^, and the liquor, in any divifion 



of difcovery. For the information of fuoh of our read« 
er 8 as are entomologifts, we (hall give the author's de« 
fcription of thele fpecies. Of the firft, which he fayi 
o!!ly nearly anfwers to the generic chara£ler of onifcu8» 
£ 1%- <•) t9 a view of the upper part of its body, p^te 
and at F of the lower. lu body is crullaceous, and of XXXiL 
an opaque white, with two round ruft-cotoured (pots 
on the anterior part of its corQet ; two others, muck 



of the ciftern. comes to confift of ftrata of different de* hrger, in the form of a crefccnt, are on the e/jtra ; its 



grees of purity. The pumps which lift it out of each 
divifion are in pairs ; one takes it up from the very bot- 
tom, and the other only from half depth. The laft 
only is barrelled up for the market, -and the other .goes 
into a deep and narrow ciftem, where the dreg again 
fubfides, and more pure oil of that quality is obtained. 
By fuch careful and judicious pra6tice8, the Dutch not 
only fupply themfdves with this important article, but 
annually fend confiderable quantities into the v^ry pro* 
vinces of France and Flanc'.crs where they bought 
the feed from which it was extracted. When wt rc- 



(hield is alfo of the fame colour. The under part cf 
the thorax is furnilhed with four pair of legs : the firil 
and third of which are terminated with fhatp oljiws ; 
the f«cond. from its form, icrves it to fwim with'^ the 
fourth IS very fm!>lL coofif^ing of two membranaceous 
threads. Some fcales, alfo membranaceous and very^ 
channelled, may alfo perform the office of l<rgs: t»f theie* 
the two lower are the Urgeft. Its belly is HUed with 
ViCrmicul^r intcftices of the (ize of a h^r ; its mouth ii 
placed between the hrft and fecond p2ir of lcg», and is 
of the form of a fmall t'-unk placed between two lips, 



It was 

^ ficft on the high price of labour In Holland, on the want joiTtcd only at the upper extremity 

of timber for machine! y, on the ex pence of building in Fig. 2. reprefents an infe^l of the genus daifcw 

' that country, and on the enormous expence of wind mill Linm. Its body is neariy of the form, con&ftcuce. and 

. machinery, both in the firft eredtion and the fubfequent colour, of the <m\fius aj'dlus^ except that it is not di- 
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Opaque, vided hj fegmcntB as this laft 5s. It has a double tail, from the fairte original ftock. The people of Oplix), Optm 
^P^"^ three times as long as the body ; from the infertion of however, are diftinguifticd by two circumftances, cer- ^ ^ 

which, at the hiuder part of the body, fpring tvro legs, tainly in their favour. Not one of them was tattowed; ^ ^^^j 

tifed chiefly by the anin:ial in fwimming upon its back, and though they appeared not to have, ever feen a £a- 

The infe6l, viewed on the lower part H, prefents fix ropean before, they all feemcd perfectly well acquainted 

pair of legs ; the two firft of which terminate in very with the ufes to which they could apply iron, and pre- 

iharp and thick points ; it makes ufe of the third to ferrcd articles of it to looking glafTes, beads, and other 

fwim with, and to balance its body, together with that trinkets, with which favages are ufually delighted, 

pair which is inferted at the bafe of the tail ; the fourth Though there appeared to be anchoring ground near 

pair, and the l^geft of all, is armed with two veiy (harp the north- weO end of the ifland, circumftances rendered 

points, ivbich the animal forces into the body of any it inconvenient for Captain Vancouver to land on it ; 

ii(h on which it feizes ; the two laft pair are nothing fo that we are yet in a great meafure ftrangers to the 

4nore than very finely divided membranes. Between difpofitions of the people, though they appeared to be 

the two firil is fituated its trunk, fmooth, and about hofpitable. 

half a line long ; at the bafe of the third pair are two OPEN Flan k, in fortification, is that part of the 

points, of a horny confiflence, very hard, and firmly flank which is covered by the orillon or (houlder. 

fixed. The two horns alfo below the large pair of legs OPENING ofi&e Trenches ^ is the firft breaking of 

are, in like manner, very firmly united to its body, ground by the befiegers, in order to carry on their ap* 

Martiniere imagines it to be by means of thefe darts proaches towards a place. 

-that it pierces the body of the fifh on which it is found, OPERA- Glass, is a diagonal perfpe6kive, of which 

and that then, changing its iituation, it finds means to the following concife and perfpicuous defcriptioo is ta- 

iotrodiice its trunk into the holes thus formed. When ken from Dr Hutton^s Mathematical Didionary.— > 

put into a glafs it finka to the bottom, and rifes again A BCD (Plate XL I.) reprefents a tube about four 

to the furface with the greateft eafe, advancing with inches long ; in each .fide of which there is a hole 

•the t^gi of its body, and defcribing curves. Its two £F and GH, exa^y again ft the middle of a plane 

long tails are very eafily pulled off, without the apimal mirror I K, which refleds the rays falling upon it t% 

appearing to fufFer any pain. the convex glafs LM ; through which they are re- 

OPAQUE, not tranflucent, nor tranfparent, or not -fta^ed to the concave eye- glafs NO, whence they e- 

admitting a free pafTage to the rays of light. merge parallel to the eye at the hole r /, in the end of 

OPARO or Oparro, the name given by Captain the tube. Let PaQ^bean objed to be viewed, from 

Vancouver to a fmall ifland which he difcovered in la- which proceed the rays Pr, 0/1, and Q^di thefe rays, 

titude 27^ 36' fouth, and in longitude 215^ 49' eaft being refle£led by the plane mirror IK, vnll (hew the 

from Greenwich. It was eftimated at about 6f miles obje£l in the diredion cp^ ha^ dq^ in the image p q^ 

in length, and no other land was in fight. Its principal equal to the obje£l FQ^and as far behind the mirror as 

chara6^er is a clufter of high craggy mountains, form* the obje£l is before it : the mirror being placed fo as 

ing, in feveral places, moft romantic pinnacles, with per- to make an angle of 4^ degrees with the fides of the 

pendicular cliffs nearly from their fumroitsto the fea:: tube. And as, in viewing near obfe^s, it is aot neceC- 

the vacancies between the mountains would more pro- fary to magnify them, the focal diftances of both the 

peHy be termed chafms than valleys. The tops of fix gkfles may be nearly equal ; or, if that of LM be three 

of the higheft hills bore the appearance of fortified inches, and that of NO one inch, the difiance between 

places, refembling redoubts ; having a fort of block- them will be but two inches, aod the objcdi will be 

houfe, in the fhape of an Engliih gtafs-houfe, in the minified three times, being fufficient for the purpofes 

centre of each, with rows of pallifadoes a confiderable to which this glafs is applied. 

nvay down the ^^dcs of the hills, nearly at equal di* When the obje^ is very near, as XY, it is viewed 
iUnccs* Thefe overhanging, feemed intended for advan* through a hole xy^ at the other end of the tube AB, 
ced work?, and apparently capable of defending the cita- without an eye-glafs ; the upper part of the mirror be- 
del by a few againft a numerous hoft of affailants. On ing poliflied for that purpofe as well as the under. The 
^1 of them people were noticed as if on duty, conftantly tube unfcrews near the objed-glafs LM, for taking out 
moving about. What we confidered (fayathe author) as and deaofio^ the glalTes and niirror. The pofition of 
block houfes, from their great fimilarity in appearance to the object will be ere6i through the concave eye-glafs. 
that fort of building, were fufficiently large to lodge a The peculiar artifice of this glafs is to view a perfon 
i::onfiderable number of perfons, and were the only ha* at a fmall diilance, fo that no one fhall know who is 
bitations we faw. Yet, from the number of canoes that obierved \ for the inftrument points to a different ob- 
in fo fliort a time alTembled round the Englifh (hip, it je6l from that which is viewed ; and as there is a hole 
is natural to conclude, that the inhabitants are very fre* on each fide, it is impoflihle to knc^w on which hand 
quently afloat ; and to infer, that the fhores, and not the obje^ is fituated which you are viewing. It i% 
thofe fortified hills which appeared to be in the centre of chiefly ufed in play- houfes ; and hence its name : but 
the ifland, would be preferred for their general refidence. we have feen it moft indecently employed by thofe who 

Whether the fortified places here defcribed were in- fhould have fet a better example, even in a cathedra! 

tended for defences of' the iflanders againft each other, church I 

or againft attacks from fome more powerful neigh- OPHRYS (See Encych), A new fpecics of this 

bours, could only be conjeflured ; bat the latter idea plant has been lately defcribed in the Annualjtlampjhiire 

leems the moft probaUe. Fiomthe language of the Repofitory^ by a Fellow of the Liiioean Society, in the 

people, and their refemblance to the Friendly iflanders, following words : 

Captain Vancouver confiders them all as having fprung *' iS/rm— >about 1 2 inches high, ered, ftipulate, geni- 

Suppt. Vol. IL Part I. R r ctOate, 




ciliate, ftraight* Two middle petals €>blong-Tecurve(L produce only one grain of opiums more thao L. 50 wiU 

Two Idwer petals oblong-acamtnate, %htly ciliate only be colleded from one iUtute acre of land ; but if wc 

on the lower fide near the bafet projeding like f le« coniider» that one poppy ptoduces from three or four to 

phant's tuiki. NeQary^ broad, rccnrvcdy ragged, bip« ten keadu,. that in each head from fix to tea incifions 

pitate. i>^av^/^0ra/—carinate acuminate, cUijite reach- may be made, and that from many of them (I mean 

ing and pointing to the middle of the fioweri. Leaves from one incifion) ( have taken away two or three grains 

roScal — five ik ^%f about fix tnchet long, narrow, tX^ of opiun^— What mtift then be the produce ?" 
'ttmiate bdth ways, acuminate, the bwer more hafiate. Mf Ball produced to the Society letters from Dr 

Leaves rtfii/fff^^ lanceolate, alternate. ^ Lttham of Bedford-row, Dt Pearfoii of Leiceftcr* 

«« Oblerfttioa. — ^I'his plant has much the habit« as fquare* and Mr Wilfon of Bedford- ftreet, dcdaiing,. 

weU as autumnal florefcence, of Oriental fpiralis, and is that, in their opinion, his Englifli opium is equal in ef- 

fo perfedly fpiral alfo, that the fpccific name of the fe6^, and fapenor in purity, to the beft foreign opium, 

other (hould be altered, as being no longer cxdufively ^ OPTIC Inec^tality, in aftronomy, is an apparent 

fpiral s at the fame time Uiat a ipecific name fliould be irregularity in the motions of far dilUnt bodies; fo calU 

given to this : neither of which (fays the author) I fiuU ed, becaufe it is not really in the moving bodies, but 

prefume to do, but (hall fuggeft it to the Linaeaa So- arifing from the fituation of the obferver's eye. For if 

ciety, of which I have the honour to be a Fellow.''^- the eye were in the centrei it would always fee the mo- 

Tbis ophrys flowered, for the firft time, it is bdieved, tions as they really are. 
in Enghnd, in Hampfhire, OAober 1796. Optic Pyramid^ in perfpe£ltve, is a pyramid form* 

OPHIUCUS, a conftellation of the northern hemif« ed by the vifihle objed which is the bafe^ and the rays 

phere ; ciHed alfo Serpevtarhu,, drawn from the perimeter of that obje6^, which meet at the 

OPIUM (See EncyeL)^ is a medicine of fuch intrin* eye in a point, which is ihtapex of the pyramid. Hence, 
iic value, and of fo high a price, that every method alio, we may know what is meant by an optic triangle. 
which promifes to increafe the quantity in the market Optic Rays^ particuhurly means thofe by which an 
mnft be of importance. It was therefore, with much> «pitc pyramid, or optic triangle, it terminated, 
propriety, that the Society for the Encouragement of /Irts^. ORAN, a confiderablc city, occupied by the Spa- 
cer, fome time ago, voted 50 guinneas to Mr John Ball niards, in the province of Mafcara^ in the country of 
of WiUiton, Somerfetihire, for the difcovery of his me- Algiers. It has ftrong and regular fortifications, and 
thod of preparing opium from poppies of the growth of can eafily be fupplied from Spain with provifions and 
Engfamd. The poppies, which he recommends as the warlike ftor<s» It lies in 35' of longitude weft from 
moft produdive, are the double or fem-douUet of a dark. Greenwich, and in 39^ 55' north latitude. Since the 
colour ; the feeds of which he advifea to be fown the year 1732, the Spaniards have held uninterrupted pof« 
latter end of February, and agrain about the fecond week feifioo of Oran. It has a parifti- church, three 'moua« 
in Kfarch, in beds- three feet and a half wide (well pre- -ftertes, an hofpital : and the number of the inhabitants, . 




ftUads are fown, and when about two inches high, to forts and batteries. Clofe to tfie city lies a ftrong caftle» 
thin them one foot apart ;.or otherwife, to fow them in j4lca%ava^ in which the Spaniih governor refides. On 
beds, in the broad-caft way, and thin them to the fame the higheft hill ftands Fort St Croix, whofe gnns com- 
diftance. If they be kept free from weeds, they will mand the city and the adjacent country. From this 
grow well, and will produoe firom four to ten heads, fort they make fignaU of the approach of (hips, and 
fhewing large and dift(;rent coloured Bowers ; and when caref«illy watch the motions of the Moors, w<ho often 
their leaves die away, and drop off, the pods then be- attempt predatory incurilons into the neighbouring di- 
cing in a green ftate, is the proper time for extra£iiog ftri^ A confiderable number of Miihomedans take 
the opium, by making fuch longitudinal incifions as are, refuge in Oran ; they dwell in a diftin^ part of the ci* 
for this purpofe, made in the eaft (See Opium and Pa- ty, receive pay from the court of Spain, and render fig- 
PAVER, EneycL). Immediately on the incifion being oal fervices againft the Moors. The greateft part of 
made, a milky fluid will ifliie out \ which is tlie <^iuai^ the inhabitants of Oran oonfifts of fuch as have been ba« 
and which, being of a glutinous nature, will adhere to nifhed from Spain ; and the fame may, in a great mea* 
the bottom of the incifion \ but fome poppies are fo fure, be faid of the foldiers who compofe the garrifon. 
produAive, that it will drop from the pod on the leavea Fi«e regiments are commonly ftationed here ; .but, ow- 
underneath. The next day, if the weather fliould be ing to continual defertion, their iirength fcarcely equals 
fine, and a good deal of funfliine, the opium will be that of four complete raiments. One of them wholly 
found a greyifii fubftance, and fome almoft turning confifts of malefa^lors, who have been condemned to 
black : it is then to be fcraped from the pods, and (u remain here for life ; the reft are fuch as have been 
any there) from the leaves, with the edge of a knife, or tranfported for one or more year?. There is here like- 
other inftmment for that purpofe, into pans or pots ; wife a military ichool. Around the city are pleafant 
and in a day or two it will be of a proper confiftence gardens ; but it is very dangerous to cultivate them, on 
to make into a mafs, and to be potted. account of the Moors and Arabs, who firequently lie in 
According to Mr Ball, fields cannot be fown with ambufli among them. The fame reafon pttvents the 
aoj thing more luctative to the fanner than poppiesi oiikiTBiion of the ficldi ia the vidoitji and the garri* 

ton 
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^^^T^^* foB md inbfibttmti miift be fgpplaed widi piovtfions Im* princii^ we arc pkdfl;c[d---and 10 fupport pf them we Orchard, 
1 r*' mediately from Spam. arc ready to fpend the Uft drop of oiir blood. — (Signed) 

ORANGE-Maiiy an appellation afliuned by certain Thomas WcmcTt Grand Mqfier; John Clau. Bcre6ford> 
focicties in Ireland, «df which the firft was formed in Grand Secretary / William Jameft) J. De Joncourti £d* 
the county of Armagh, on the 2 til of November 1795, ward Ball." 

othera in fome towns of Ulfier and Leinfter in the year ORCHARD. As an appendix to this article in' 
1797, another in the city of Dublin 1798; and fince the EncycL fome of our readers will be pleafed with 
' that period, thefe focicties have fpread over the whole the fallowing 'means, employed by the Rev. Mr Gtr* 
' of our fitter kmgdom. 'The obje& of theie aifociations nur/baufen^ for promoting the growth of young treesf 
IS exhibited in the following authentic Deeiaration pf and increaling the fize acd flavour of the fruit in or- 
the Prtne^kt of Orangt-menf ^}jk}Y\{kLtA I'j^g^ chards. 

*^ From the various attempts that have been made to Having planted federal young plum-trees in an or* 
'poifon the public mind, and (lander thofe who have liad chard, he covered the ground, for fome years, around 
'the fpint to adhere to their king and conftitution, and the trunks, as far as the roots extended, with flax-ihows 
to maintain the laws :— C*^)* by which means thefe trees, though in a grafs- 

" We, the Proteftants of Dublin, afluming the name field, increafed in a wonderful manner, and far excelled 
of Orange«men, feel ourfelves called upon, not to vin< others planted in cultivated grouud. As far as the (hows 
dicate our principles, for we know that our honour and reached, the grafs and weeds were choaked \ and the 
loyalty bid defiance to the ih%fts of malevolence anddif- foil under them was fo tender and foft, that no better 
affedion, but openly to avow thofe principles, and de« mould could have been wifhed for by a florifl. 
dare to the world the obje^s of our inftitution. When he obferved this, he covered the ground with 

*' We have long obferved, with indignation, the ef- the fame rubftance, as far as the roots extended, around 
forts that have been made to foment rebellion in this an old plum-tree, which appeared^to be in a languifhing 
kingdom, by the feditious, who have formed themfelvea ftate, and which fiood in a grafs- field. The coufequen- 
into focicties, under the fpecious name of United Irijb* ces were, that it acquired a ilrong new bark ; produced 
men. larger and better tailed fruit; and that thofe young 

*^ We have feen with pain the lovrer orders of our (hoots, which before grew up around the ftem, and 
fellow- fubjeds, forced or feduced from their allegiance, which it was' every year necefiary to deftroy, were pre- 
by the threats or machinations of /rtftTor/. vented from fprouting forth, as the covering of iidx- 

<' And we have viewed with horror the fuccefsful ex- (hows impeded the free accefs of air at the bottom oiT 
ertions of mifcreantt^ to encourage a foreign enemy to^ the trunk* 

invade this happy land, in hopes of rifing into confe- In the year 1793, ^^ tranfplanted, from feed-beds, 
quence on the downfal of their country. * into the nurfery, feveral fruit-trees ; the ground around 

'^ We therefore thought it high time to rally round iibme of which he covered, as above, with flax-(hows. 
the conftitution, and there pledge ourfelves to each Notwithfta^ding the great heat of the fummer, none of 
^ther, to maintain the laws, and fupport our good king thofe trees where the earth was covered with (hows died 
againft all his enemies, whether rebel* to their God or or decayed ; becaufe the (hows prevented the earth un« 
to their country ; and by fo doin?, (hew to the world der them from being dried by the fun. Of thofe trees, 
that there is a body of men in this ifland, who are rga« around which the ground was not covered as before 
dy, in the hour of danger, to ftand forward in defence mentioned, the fourth part mifcarried ; and thofe thac 
■pi that grand palladium of our liberties, the conftitu- continued alive were far weaker than the former, 
tion of Great Britain and Ireland, obtained i^nd eft»* The leaves whkh fiall from trees in autumn may alfo 
blifhed by the courage and loyalty of our anceftors lui- be empbyed for covering the ground in like manner ; 
der the Great King William. but (looes, or logs' of wood, muft be laid on them, to 

*< FeBow-fubjeds, we are accufed with being an m- prevent their being difperfed by the wind. In grafs- 
Jlihition^ founded on principlea too (hocking to repeat, land, a foiall trench may be made around the roots of 
and bound together by oaths, at which human nature the tree, when p b n ted, in order to receive the leaves. 
may (hudder : but we caution you not to be led away If flax- (hows are ufed, this is not necefTary ; they lie 
by fuch malevolent falfehooda ; for we fokmnly uSva^ on the furftce of the ground fo fa(t as to refiit the force 
you, in the prefence of the Almighty God, that die of the moft violent ftorm. The leaves which our au- 
jdea of injuring any one, on account of 'iiia religtoius thor found moft effe&ual in promoting the growth and 
<»pinion, never entem into <mr kearU : we regard every fertility of fruit trees, are thofe of the walnut-tree. 
loyal fubje6k as our friend, be hia veligioa what it may ; Whether it ia, that, on account of their containing a 
we have no enmity but to the enemies of mir country, greater abundance of (aline particles, they communicate 
** We finther dedarc, that we are ready, at all times, aumure to the ground, which thereby becomes tender 
to fubmit ourfehres to the oidenof thofe in authority under them ; or that they attrad nitrous particles from 
«nder his majefty, and diat we wfll cheetlblly under- the atmolphere ; or that, by both thefe means, they 
take any duty which tliey (hall think proper to point tend to nouri(h the tree both above and below. 
ovt for us, in cafe either a foreign enemy (hall dare to Thofe who are defirous of raifing tender exotic trees 
invade oor coafta, or that a domadc foe (hall prefame to from the feed, in order to aocuftom them to our dimate, 
the l^aodard of rcbeUkm ia' the land. To thefe titty, when they tranfplant them, employ flax-(hows 

R r a with 



(a) Shows are the refute of flax when it is fcutched or heckled. 
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Orelulla ^{th mat advantage. Iliis covering will prevent the very light, at it was formed of an aflemblage of deals, Orl^nsiV 
OrffriLiit' ^^^ *^™ making ita way to tlie roots ; and rate and having the intervals between them covered with waxed ^^ 
WhceL mice, on account of the fharp piickly points of the cloth, to conceal the interior parts of it. The two ^"^ 
^1 ^ — ' flax-fhowSy w^ not be able to fhelter themfdvei under extremities of an iron axis, on which it turned, refted 
them. on two fupporta. On giving a flight xmpulfc to the 
ORCHILLA, a weed ufed in dyemg, which grows wheel, in either dire6tion, its motion waa gradually ac» 
in the Canary ifiands, and is monopolized by the go- eel crated ; fo that, after two or three revolutions, it ac- 
vemmcnt. ** It is a minute vegetable (fays Sir George quired fo gp:eat a velocity as to make 25 or 26 turns in 
Staunton), of the lichen kind, growing chiefly upon a minute. This rapid motion it a£iuaUy preferved du- 
rocks of a loofe texture, and produces a beautiful vio- ring the fpace of two months, in a chamber of the Land- 
let blue colour.'' grave of HcfTe, the door of which vras kept locked^ 
ORDE A L. Sec this article in the EncycIop£/^f at and fealed with the Landgrave's own feal. At the cod 
the end of which we have given, from Dr Henry's Hi- of that time it was flopped, to prevent the wear of the 
flory of England, fome ftronj^ reafons for fufpe6ling materials. The ProftfTor, who had been an eye wit- 
that {he ordtal, bf 6. re at Icatl, was a grofs impofition ncfs to thefe circumltances, examined all the external 
en the credulity of an ignorant and fuperftitious age. parts of it, and was convinced that there could not be 
This f\ifpicion of impofture is raifed to certainty by any communication between it and any neighbouring 
ProftfTor Bcckmann, who, in his Hiftory of Inventions, room. Orffyreus, however, was fo iocenfcd, or pre- 
gives us the whole procefs by which the clergy con- tended to be fo, that he broke the machine in pieces ; 
du£ied the trial, and brought proofs of innocence or of and wrote on the wall, that it was the impertinent cu- 
guilt at their pleafure. The perfon accufed was put nofity of ProfefTor Gravefande which made him take 
entirely under their management for three days before thi<i iiep. The Piince of HefTe, who had feen the la- 
the trial, and for as many after it. They covered his terior parts of this wheel, but fwom to fecrecy, being 
hands (when he was to lift red* hot iron) both before afked by Gravefande, whether, .after it had been in mo- 
and after the proof; fealed and unfealed the covering, tion for fome time, there was any change obfervable in 
The former was done, as they pretended, to prevent the it, and whether it contained any pieces that indicated 
hands from being prepared any how by art ; the latter, fraud or deception ^ anfweied both queftions in the ne- 
tbat it might be accurately known whether or not they , gative, and declared, that the machine was of a vay 
were burnt. iimple conflrudtion. 

Some artificial preparation was therefore known, elfe ORICOU, a new fpecies of the vulture, difcovered 

no precautions would have been neceffary. It is high- by Vaillant at Orange river in South Africa. As he 

ly probable, that during the three firft days the preven- thinks it unqueftionably the mod beautiful of its genus, 

tative was applied to thofc perfons whom they wiftied to and tells, as ufual with him, a wonderful floiy about 

appear innocent ; and that the three days after the trial it, we have given a figure of this vulture in Plate XLL 

were requifite to let the hands refume their natural Rate. Our traveller fays, that it is more than three feet bigh^ 

The facred fealing fecured them from the examination and eight or nine in breadth of wing. Its feathers, the 

of prefumptuons unbelievers ; for to determine' whether general hue of which is a h'ght brown, are of a particular 

the hands werb burnt, the three laft days were certain- kind on the breaft, belly,' and fides, where they are of 

ly not wanted. When the ordeal was abolifhed, and unequal lengths, pointed, curved h'ke the blade of a 

this art rendered ufelefs, the clergy no longer kept it a fabre, and briftle up diflin^ from each other. The 

fecret. In the 1 3th century, an account 01 it was pub* feathers being thus feparated, would difdofe to view the 

lifhcd by Albertus Magnus, a Dominican monk (a), fkin on the breaft, if it were not completely covered 

If his receipt be genuine, it feems to have confided ra- with a very thick and beautiful white down, which is 

ther in covering the hands with a kind of pafte than in eafily feen between the ruffled plumage, 

hardening them. The fap of the atilusa (marlhm^illow), A celebrated naturalif^ has faid, that '* no bird has 

the filmy feeds of the flea-bane, which is flill ufed for eye- lathes or eye-brows, or, at leaft, hair round the eyes 

ftiffening by the hat- makers and filk- weavers, together like that in quadrupeds." I'his afTertion, advanced as 

with the white of an tggj were employed to make the a general law of Nature, is a miftakc. Not only the 

pafte adhere. And by thefe means the hands were as oricou has this peculiarity, but we know of many other 

' iafe as if they had been fecured by gloves. fpecies in which it exiils ; fuch as, in general, all the 

ORFFYREUS's Whbel, in mechanics, is a ma- calaos, the fecretary, and feveral other birds of prey. 

Il^^^t,^ chine fo called from its inventor, which he afierted to Befide thefe eye-lalhes, the vultiu-e in queflion has ftiff 

PUUm ry be a perpetual motion. This machine, according to the black hairs on its throat. All the head and part of the 

account given of it by Gravefande, in his Oatvres Phi* neck are bare of feathers ; and the naked fkin, which is 

lofophiques^ publlfhed by AUemand, Amft. 1774^ con- of areddifh colour, is dafhcd in certain places with blue, 

fifted externally of a large circular wheel, or rather violet, and white. I'he ear, is its external circumfer- 

drum, I a feet m diameter, and 14 inches*decp; being ence, is bounded by a promineot ikini which &>niisa 

fort- 

(a) In his work Dp MtrMMui Mufuii, at the end of his book Di Secrttu MuRerum^ Amftdod. 1701* 
i2mo, p. 100. Experimentum nmrabile quod facit homtne^ ire in ignem fine lasfione, vel portare ignem^ vd 
ferrum ignitum fine Ixfione in manu. Recipe fuccum bifmalvs, et albumen ovi, et femen pfylli et calcem, et 
pulveriza, et conflce cum illo albumine ovi fuccum raphani; commifce ; ex hac confe6Uone iUineas corpus tuun 

vel manumi ct dimitte ficcajri, et poftea iteiuffl illineasy et poll hoc poteris tuda&er fuftinerc ignem fine nocap 
mcDto. 
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CricoQ fort of rottnded conch, that maft neceflkrily heighten the 

I) faculty of hearing m this fpecies. This kind of conch 

^°^^^* 18 prolonged for Tome inches, and defccnds down the 

neck ; which induced our author to give it the name of 

oricou. 

Its ftreogthy he fays, mtxft be very confiderable, if 
we may judge from its mufclcs and fineves ; and he is per- 
fttadedy that there is not a ftronger among the whole 
order of carnivorous birds, not excepting the famous 
condor, which fo many travellers have Icen, but of which 
their dcfcriptions are fo different as to render its exift- 
coce extremely'dottbtful. But there was no occafion 
for this reafoning, and thofe inferences, if what he re- 
lates as fa61s deferve any credit. The oricou which he 
defcrlbes, he firft perceived perched on the car cafe of a 
hippopotamos, eagerly devouring its fiefh. He (hot at 
it, and wounded it flightly ; upon which, ** though it 
bad already gorged itfelf with a confiderable quantity; of 
fltih (for upon opening it, he found in its ftomach no 
Icfs a quantity thsxi Jix pounds and a haif)^ yet its hun- 
ger and voracity were luch, that it ftruck its beak into 
the carcafe when attempting to take wing, as if defi- 
rous of carrying the whole of it away- 

*' On the other hand, the weight of the flelh it had 
devoured rendering it the more heavy, it could not ea- 
fily rife ; fo that we had time (fays he) to reach it be- 
fore it was on the wing, and we endeavoured to knock 
it on the head with the but-ends of our mufkets. It 
defended itfelf a long time with great intrepidity. It 
bit or ftruck at our weapons with its beak, and its 
flrength was ftill fo great, that every firoke made a 
mark on the barrel of the piect,** 

ORIEN r, the eaft, or the eaftem point of the ho- 
rizon. 

Orient EqulnoStai^ is ufed for that point of the 
horizon where the fun rifes when he is in the equinoc- 
iiali or when he enters the figns Aries and Libra. 

Orient jieJi'waU is the point where the fun rifes 
in the middle of fummcri when the days are longcil. 

Orient Hyhernal^ is the point where the fun rifes in 
the middle of winter, when the days are fhorteft. 

OROTA VA, a town in the ifland of Teneriffe, ht 
the bottom of thofe mountains out of which the Peek 
rifes, neatly built of ftone, on an irregular furfacc. The 
moft remarkable objed near it is a dragon's blood tree, 
•f which the trunk meafures, at the h«ight of ten feet 
from the ground, 56 feet in girth. Concerning thi» 
Irce there is a tradition current in the iiland, that it ex- 
ited, of no inconfiderable dimenfions, when the Spa- 
siards made the conqueft of Teneriffe, about three cen- 
tunes aga; and that it Was thea, what it ftill is, a land- 
nark, to diitinguifh the boundaries of landed poffef* 
fiona near it. 

Diftant about three miks on the fea-coaft Is the pueiv 
to, or fea-port, of Orotava, where is carried on a cOn« 
iiderable degree o£ commerce,principally for the expor- 
tation of wine. It is chiefly, as at Madeira, in tho 
bands of a few Britifti commercial houfes, which im- 
port, in retain, the manufadures of Great Britain^r 
Withia a mile is a coUeAion of liviug pkmtafrom Mexi- 
eo» and ctihct parts of the Spanifh dominions in Amc* 
rica. From hence they are to be tranfplanted into 
Spain. It is an eftablifliment of fome expence ; and, 
wkitcics iiiaf be ita liiccc&i it fliews a laudable atten^ 
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tion, on the part of that government, to the promotkm Orotehys*^ 
of natural knowledge. 

OROTCHYS and Bitchts, two tribes of Tartare, 
who were vifited by La Peroufe in 1787, and of whofe 
mannera he ^va fuch an account as renders it difiicult 
to fay whether they have the beft. claim to be called a 
iavage or a civilized people. He fell in with a fmali 
vilh^ of them on the eafl coaft of Tartary, in a bay 
to which he gave the name of Bah de Caftrk^ in Lat* 
51^ 29' Nor£, and I^n. 139^ 39' Eafl from Paris. 

Their village, their employqient, their drefs, and' 
their apparent ignonmce of all teligioii, befpoke them- 
favages. Their village was compoied of four cabinst 
built in a ibiid manner, of the trunks of fir-trees, and 
covered with bark. A wooden bench compaffed the 
apartment round about ; and the hearth was placed in 
the middle, under an opening large enough to give vent' 
to the fmoke. 

This village was built upon a tongue of low marfhy 
land, which appeared to be uninhabitable during the* 
winter ; but on the oppofite fide of the gulf, on a more 
elevated fkuation, and expoied to the fouth, there waa^* 
at the entrance of<awood, another village, confifling- 
of eight cabins, much larger and better built than the* 
firft. Above this, and at a very fmall diftance, were 
three yourts, or fubterraneons houfes, perfe6lly fimilar 
to thofe of the Kamtfchadales> defcribed in the third 
volume of Captain Cook's lad voyage ; they were ex- 
tenfive enough to contain the inhabitants of the eight 
cabinfi during the ngour of the cold feafon ; beiides, on ^ 
fome of the Acirts of this village were feen feyeral tombs,- 
which were larger and better built than the houfes ; 
each of them endofed three, four, or fivt biers, of a: 
neat workmanfhip,. ornamented with Chlnefe fluffsr 
fome pieces of which were brocade. - ' Bows, arrows, 
lines, and, in general, the moil valuable -articles of thefe> 
peoplcy were fufpcnded in the interior of thefc monu<ri 
mente, the wooden door of which was dofcd by a bar, • 
fupported at its extremities by two props. • 

Their fble employment feemed to be the killinig and 
curing of falmon, of' which they eat raw, the ft^out, the 
gills, the fmall bbnes, and fometimes the ^ire (kin, 
which they flript off' with tnfinitr dexterity. When 
the flrlpt falmon were carried to the huts, the women, 
in the mnft difgufting manner, devoured the mucilagi- • 
nous part of them, and feemed to think it the moft* ex- 
quifite food. £yery. cabin was furrounded with a dry« 
ing place for falmon, which remain upon poles, cxpofed 
to the heat of the fun, after having been during three 
or four days fmoked round the fire, which n in tbi. 
middle of iheir cabin; the women, who are charged 
with this operation, talce care, as foon as the fmoke hat 
penetrated them, to carry them into the open air, 
where they acquire tlie hardnefs of wood. 

The. bonc» of the falmon fb cured were fcattered, 
and the blood fpread round the hearth ; greedy dogsi 
though gentle and familiar enough, licked and devour* 
cd the remainder. The naUinefa and itencK 'of this 
people are dj%Qfling. There is not perhaps anywhere 
a race ef peopfe more feebly eonftituted, or whofe fea- 
tures are more diiEerent from thofe forms to which w< . 
attach the idea of beauty ; their middle flature is below 
four feet ten inches, their bodies are lank, their voicea 
thin and feeble, Hke that of children^ they have bigl» 

eheekv- 
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CImtclkyti diedi bmMif &n]l bictr efct, p^Med diagofitllr ; ^hrge aad in their rtCerrinp^ the peodeot filvcr 'f«r*nngl tnd Oif(A|» 
* mouthy flat no{e» iboit chin, admoft beardle&y and an copper lrinket4» which they purcbaCed, 'for their wirci | 

olife-coloured fldn, varniihcd with oil and fnoke. They and daughters. Of the delicacy of ibeir noannert to pj^ 

faffer their hair to grow* and tic it up nearly the fame ftrangers^ we (hall |^?e the following imerefLing iniUnce .^Syi 

as we do ; that of the women falls loo(e about their in the words of Pcroiife'i tranflator : 

(boulders, and the portrait which has juft been drawn Obiming with what Tepugnanee they received pre- 

agrees equally well with their countenances as thoic of fents, and hew often they refufed them with obftinacy» 

the men, from whom it would be difficult to diftingvSh '** I imagined (^ys Peroufe) I could percciTe* that 

them, were it not for m 'flight dlfferonee in the drefs* they were 'perhaps defiroos of more delicacy in the 

and a bare neck i they are not* however, fubjeAed to nianoer of offering them ; and to try if this fufpicion 

any labour, which nught, like the American Indiami, were well &undedt ^ fat down in one of their hou(es» 

change the elegance of their features, if nature had fur* and after having drawn towards me two licde children, 

niflicd them with this advantage. Their whole caioes -of three-or four years old, and made them fone trifling 

are limited to the cutting and fewing their clothes, dif- careffes, I gave them a piece of To£c-coloured nankeen, 

;pofing of their fifh to-he dried, and taking care of their which I had brought in my pocket. The moil hvely 

children, to whom they give the't>reaft till they aK three fatisfadion was vifiUy teftified in the conntenances of 

*or four years 6f age. ^the whole family, and I am certain they would have 

With refpef^ to drrfs, the men and little lx>ys are refuied this prefent, had it been dire^y offered to 

clothed with a waifl coat of nankeen, or the Ik in of a dog themfelves. The hii(band went out of his cabiiu and 

• or a filh, cut in the fliape of a waggoner's frock. U 'fooo afterwards returning with his moit beaotiful dog, 

it reach bdow -the knee, they wear no drawers-; if it he entreated me to accept of it. I refufed it, at the 

-do not, they wear fome intheChinefe flyk, which fall !<fame time endeavouring to make him~ underfbind, that 

as low as the calf of the leg. All of them have boots it was more ufeful to him than to me: but he iofiftedi 

of fral's iktn, but they keep them for the winter ; and and perceiving that it vrasvnthout fuccefs, Eecaufed the 

they at all times, and of every age, even 'it the breaft, two children, who had received the nankeen, to ap» 

wear a leather girdle, to which are attached a knife in proach, and placing their little hands on the back of the 

a flieath» a fteel to ftnke a light with, a pipe, and^a doff, lie gave me to under ftand, that I ought not to re- 

'fmall bag to contain tobacco. The drdfs of the women fiiie his children. 

is fomewhat different ; they are wrapped up in a large ** The delicacy of fuch maoners cannot exift but 

^nankeen rObe, • or falmon's (kin, -which they have the amonff a very poliihed people. It feems lo me, that 

art of perfe^y tanning, and tendering extremely fupple. the civiUaation of a nation, which has neither flocks 

This drefs reaches as low as the ankle-bone, and is nor hufbandry, cannot go beyond it. It is neoeflary 

' fometimes bordered with a 'fringe of fmall copper oma- to obferve, that dogs are their mpft valuable property; 

ments, whidi make a noife fimilar to that of fmall bells, they yoke them to fmall and very light fledges, ex- 

Thofe falmon, the (kins of which ferve for clothing, tremdy well made, aiid exa^ly fimilar to thofe of the 

•are never caught in fummer, and weigh thirty or forty Kamtfchadales. Thefe dogs, of the fpecies of wolf 

pounds. dogs, and very ftrong, though of a middle fixe, are ex- 

Though they had neither priefls nor temples, they tremdy docile, and very gentle, and feem to have im- 

feemed to be believers in forcery, and took the motion bibed the chancer of (heir maRers." 

of the Frenchmens hands, when writing, for iigns of .ORTHODROMICS, in navigation, is great-circle 

magic. Thus far they appeared favages. failing, or the art of failing in the arch of a great cirde, 

Thdr facred regard of property, their attention to which is the fl)orteft courfe : For the arch of 'a great 

their women, and the delicacy of their politenefs to cirde is orthodroma^ or the fhorteft difbmce betwecsi 

strangers, would, on the other hand, do honour to the two points or places. 

moft ctviliz«l nation. While Peroufe and his people ORYCTEROPUS, the name given by M. Gec^- 
were in the bay, one of the families took its departure froy, profeflbr of zoology in the French mnfeum of na< 
on a voyage of fome length, and did not return during tural hiftory, to the animal called by other zoologifls 
thdr flay. When he went away, the mafler of ihe fa- Myrmtcopha^a Capen/u* (See MYXMacoPRAGA, fa- 
mily put fome planks before the door of his hou£e, to cycL) He confiders it as a diftindl genus, and feems 
prevent the dogs from entering it, and in this fUte left indeed to have proved, by a comparifon of the orgaoa 
it full of their effeds. ''We were foon (fays our of theory£teropuswiththofeofthe/fl/0vx/i^»/ofLin« 
author) fo perfedly convinced of the inviolable fiddity neus, and of the myrmecopbagu ^t t^s genus is io« 
of thefe people, and their almoft religious refpe^ for termediate, by its forms and habits, between thofe two 
property, that we left our facks fuD of ftuffs, beads, families. It approaches to the taioiu in its organs .of 
iron tools, and, in sreneral, every thing we ufed as ar- maftication, and the form of the toes and nails, and in 
tides of barter, in uie middle of their cabins, and un- having a fliort and fingle caecum, viftiilft tliat of the 
•der no other fSeal of fecurity than their own probity, myrmecophagi is double, as in birds, by the reunitbg 
without a fingle inftance of their abufii^ our extreme of the bones of the os pubis, which are wA articulated 
•confidence ; and on our departure from this bay, we together in the myrmecophaigL The ory6keropns, 
firmly entertained the opinion, that they did not even however, bears m rdation to the Ixft, fincc it baa, hiEe 
fufpdEk the exiftence of fuch a crime as theft." them, a very fmall mouth, whence its toqgue, covered 

Their attention to thdr women, fo uncommon among vrith hair, may be protruded to a confiderable length, 
bvages, vras difplayed in their exempting them from hard Finally, the habits of the oryderopus refembk thofe of 
labour ; in thdr never conduding a bargain with the the animals to which it approaches the moft ; it does 
fVeDchmen without previouAy confulting their wives ; not climb treeS| but livaa under the earth like the ta- 

tous; 
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^dtoro- tOQS } ft ftedi like them on rooti, but fdCo it bunu after 

P"* anthilkilike the myrmecophagt. Its foout terminatej 

Ouaielim. ^ * blunt oiUoua ; « charaifter which is pecuh'ar to it. 

It may be diftinguifbcd io the works of naturalifts by 

the foUow^ig dticripcioQ : 

Oryderopus. Molar teeth (fix) with flat vertices ; 
the body covered with hair. 

The ory^ieropust as appears from the preceding, 
Gonoe&s the tatous with the myrmecophagi and with 
the pangoRn manis of Linnaeus. The lam ioffile fpecies 
found in Paraguay* for which Citisen Cuvier has cfta- 
blifhed m new genust under the name of megaierium, 
n intermediate between the flbth and the myrmeco- 
phagus; and, laftly» the aftoniihing animal of New 
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and water. They are tall, handfome, Rout, and vigo- Oo^^dhn. 

rous men. Their hair fs briftlcd, and their nails, which ' ' 

they often ufc in battle, as long as cbws ; larfrc hang, 
ing ears and a long beard give them a ftern ferocious 
air. The Ouadelim in particular are fierce, arrogant, 
and warlike, but foon dilpirtted by obfiinate refiftancc, 
efpecially when they have not a decided fuperiority in 
numbers. In their hordes they lodge by families, Jii • 
tents which are covered with a thick cloth of camels 
hair, which the women fpin and weave upon a loom To 
fmall, that they work fitting on the ground. The fur- 
niture of their tents confiil of two large facks of lea* 
ther, in which they keep old clothes and pieces of old ' 
iron, three or four g^at fkine for holding milk and wa- 



Houand, covered with briflles like the porcupine, fup-» ter, two large ftones for grmding Iheir barley, a fmaller 



ported by very (hort legs, and of very Angular con 
formation, and with a head round at the occiputy ter- 
minating in a fiKMit, without teeth, ytrf flender, long, 
and cyhndrical, 'and defcribed by Mr George Shaw 
under the name of myrmecophaga aculeata, appears to 
iiave very ftriking relations to the pangolin and the 
ory£ieropus : from hence it follows, that m confequence 
«f thefe important acquifitions, we ought for the fu- 
ture to count, in the number of our natural orders, that 
of the edaUaitd^ or tdented^ confining of the following 
genera: Dafipus^ ory&eropus myrmecophaga^ and odUeata^ 
mamii^ myrmccdphngOy megaUrium et oradypus, 

OSCILLATION, in mechanics, vibration, or the 
reciprocal afcent and defcent of a pendulunu 

Jixu o^OsctLX^ATiON, ia a line parallel to the ho- 
rizon, fuf^ofed to pa{s through the centre or fixtd 
point about whidi the pendulum ofciflates, and perpen- 
dicular to the pJane in which the ofcillation is made. 

Cenire ^Oscillation^ in a fufpended body, is a 



one for driving the pins of cheir tents, an ozier matting 
which feives for a bed, a thick carpet for a covering, a 
fmall kettle, and fome wooden difhes, with pack-faddles 
for their camels. The perfon who, befides thefe arti* 
cles, pofTefles a few horfes, camels, (heep, and goats* is 
reckoned wealthy, as there are many Arabs who only 
poflefs fheep and goats. Except fore eyts and the clio< 
lie, they are fubjedl to few endemic difea&s. The firll 
diforder is caufed by the reflediou of light from the 
burning fands of the defar^ the other proceeds from 
the verdigreafe which eontaminates all their viduala. 
Their kettles are not tinned, and never wafhed, fo thac . 
they are quite crufted over wkh verdigreafe, the viru- 
lence of which is probably diraini/hed by the quantity 
of milk they ufe. When they tefide long in one place, 
they fometimes plbngh the fpots which are moiilened by 
the rain, and fprinkJethem with feed ia acarelefs man- 
ner. Hentiful crops are often thns produced ; but in- 
ftead of waiting till the grain altatnB maturity, they cue 



certain point in it, fuch that the oCcilJations of the body it down, and dry it over hot cinders*- Treachery and 

will be made in the fame time as if that point alone perfidy are the innate vices of ihe Arabs ; affa^ations ^ 

were fufpended at that diftance from the point of sre freqpcnt ; no man trufts ^ promife of another ; 

fufpenfion. Or it is the point into which, if the whole no man makes a ^ written agreement^ as the poignard 

weight of the body be coUe^A the feveral ofcilUtions- oanoels all bondS' and . obligations. The men often re* 

will be performed in the fame time as before: the ofcil- late their exploits to eaqh other ; the embelli(hing of a 

lations being made only by the force of gravity of the ftory is fuececded by a charge of falfehood, i and the 

ofcillating body. poignard ibbres every difikulty. The ancient rites of . 

OSCULATION, in geometry, denotes the contaA hofpitaltty, however, are pradifed among thefe tribes 

between any curve and its ofculatory circle ; that is, the in their utmoft extent; The Arab, who in the fitld is - 

circle of the fame curvature with the given curve, at a rapacious plunderer, becomes liberal and generous as 

the point of contad or (^ ofculation. See Involution, fbon as-he enters his tent. War. is only- a fpecies of ' 

in this SuppL rapine, and the victory is dedded at the firit fhock. 

OscvLATiOM alfo means the point of concour(e oF llie Arab is devoid of fangr^illary courage; he attack«t • 

(wo branchesof a curve which touch each other. For ex** only to plunder, and never thinks that booty is to be 

ample^if the equation of a curve be jr = v^ x + ^V «% put in competition with his life. When the battle is • 

it is eafy io fee that the curve hu two branches touch* ended," each party makes graves for the ilaia» and endofe 

ing one another at the point where » := o, becaufe the the tombs with mounds* of ftones. The ages of the - 

loota have each the figns 4* s'l^ — • VTarriors are denoted.by the fpace of ground which the 

OUADELIM and Labdssseba, two tribes of A* grave occupies, and the funeral proceifion< is clofed by . 

f«ba inhabit bg the Sahara or Great Defart of Africa, the howls of the females. 

of whom almoft nothing, was known to Europeans till ** The women never affume the name of their huf- 

•tfae publication of Briflbn's narrative of his (hipwreck bands, and never eat with them at meab. They are : 

and captivity among the latter tribe. He defcribeiLthe faithful to their hufbands, and cannot be divorced ex- 

Ouadelim and Labdefleba as the moft formidable of all cept by the decree of* the feniors of the horde. The - 

the inieirior tribes of Arabs, and as often extending Arabs difplay their opulence by the ornaments of their 

their ravages to the very* gates of Morocco.- ** Hieir women, whofe^earsr arms, and legs* are generally adorn- 

hordes (he fays) are frequently intermingled- with' thofe ed with rings of sold and filver. Aa Arab beauty muft ; 

of the Koufege» Rathidium, Chelus, TucanoiSf and Ou- have long teeth mooting out of her mouth* a body ez« 

adelPtribes^ as they have no diftinft boundariesy. and iremely thick, and limbs of the lonffeft fize. At the- 

•change tlidr hahitaCioBt atthe ddiut tSordi ptftiiiagie twdiofaibni cfciywonaBi totcftdyherjoy, idadu- 

cBa» 
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~*6uAdclIi«. en% htr fac€ for'40 days. At tlic biTtli of a daughter, on a camel ; the briftly hair and hard trot of wliidi Ociil* 

• ^ ■ " «v ' ' {he only daubs the half of her face during the fpace of foon excoriated him fo much, that the blood run co- 

20 days. A mother treats her fon wiih the fame re- pioufly down its flanks. By throwipg heated ftooes 

• ' fpe^ as her hufband, almoll as foon as he is able to into a wooden vefTel, filled with barley meal, dOoted 

walk ; fhe prepares his food* ferves him, and eats when with water procured on the fea-fhore, prefenred in a 

* . be has finifhed his repaft. In the education of their goat's fkin, and mixed with pitch to prevent putrefac- 

young men, the mod important acquifition? are, dexte- tion, the Arabs prepared a kind of foup, which they 

- ' Ttty in the ufe of the poignard, flcill in embowelling kneaded with their hands, and ate unchewed. They 

their enemies with their long nails, and a plaufible air in roafted a goat in heated fand, ate its ht nw^ and, af- 

' • uttering a falfehood. More rude and ferocious than ter haftng devoured the^fiefh, gnawed the bonct, and 

the tribes whofe territoriet lie upon the fhore of the fcraped them with their nails,* -threw them to Bitflbo 

■ fea, the Labd'eifeba and Ouadelim Arabs are alfo more and his companions defiring^ t4iom to eat quitkly, acd 

confined and illiberal in their ideas, not only believing load the camels, that the journey might not -be impe- 

.. that they are the firft nation in the world, but fancy- ded. Proceeding eaftward, they croCTcd a vail plata, 

ing that the fun rifea only for them. Briffon relates^ cavered with fmatt ftonea white as fnow, roand and 

that fome of them exprelTed this idea in unequivocal flat as a lentil, - where not a iingle plant waa prodoced. 

terms. * Behold (laid they) that luminary, which is The earth beneath their feet refounded dull and hoi- 

^-unknown in thy country. During the^ight, thou art low, and the /mall flones pricked them like fparks of 

not enlightened, at we are, by that heavenly body^ ^ fire. The refleftion-of the rays of the fun from the 

. which regulates our days and our fafts. His children fand waa fcorching; tke atmofphere waa loaded with a 

(the ftars) point out to us the hours of prayer. You * ttd vapour,- and the country appeared as if filled with 

' have neither trees nor camels, fheep, goats, nor dogs. * flaming volcanoes. Neither birds nor tnfe^ could be 

Are your women fimilar to ours?^ * How long didfl feen in the air. The profound filence was frightful 

thou remain in the womb of thy mother ( faid andtherj i* If a gentle breeze ever arofe, it produced extreme Ian- 

* As long (replied Briflc^^ as thou in that of thio<^.' ^guor, chopping of the k'ps, burning heat of the fkia« 

* Indeed ((aid a third, counting the fingers and toes of t with Jinall Imarting pimples. This ^ain wu even (hun- 
the Frenchman) he is made like us ; he differs only in ned by wild beafts. Arter traverfmg this plain, they 
hie colour and language.' * Do you fow barley in your -entered another, where the wind had thrown up in fiir« 

• houfes ?' faid the Arabs, al)ndiiig to the fkips of the rows the (and, which j^^as of a reddifh colour. On the 
Europeans. * No (faid Briflbn), we fow our fields^al* taps of the furrows grew, a few fweetfcented planti« 
moft m the fame feafon as you.' - ^ How 1 (cried feve- which were devoured by the camels. On quitting this 
ral) do you inhabit the earth ? we believed that ynu -^andy.plainr they entered a valley furrounded by moun* 
were born and lived upon the fea.' " Thefe Arabs, ac- tains, where the foil was white and flimy, and where 
cording to the Turkifh proverbi' believe that all the nhey found water .of a noxious fmell, covered with 
world is like their father's .houfe : unacquainted with -^reen mofs, and foon after difcovercd a horde of the 
the manners of other natlonSf^^and unaccuftomed to re-: friei^dly tribe Ronffye. 

fle6l upon the caufes of national' charader, «very varia* After another journey of futteen days, they arrived 
tion from their own enftom» appears not only ridicu- at the tents- of the LabdefTeba horde, to which Sidi 

9 lous, butmonftrousi every; difference 1 of opinion not • Mahomet belonged. The tents pitched among thick 
only abfurd, but criminal. ' This ignorance of the A* bufhy trees, and the numerous blocks fejcding along the 
raba, conjoined with their bcal and religious prijudtces, >fides of the hills, prefented at a didance an afped of 

. enables us to account for the Jnfultiog treatment which happiiiefs and paftoral fimplicity. On approaching 
Briffonand his companions received, without having «near, the trees of beautiful green foliage proved to be 
recourie to inherent depravity i of nature." -That treat* ^nly old gummy HumpSt almoft void of branches, (o 

, fnent.was indeed ihocking. -encircled with thorns that their fhade was ii\9icceflible» 

Briffon had furrcnderedhknfelf,«on-'his fhipwreck, to 'The women approached, with loud cries and the mofl 

* Sidi Mahomet, a T'a/^ or prieHof the tribe ofXab- fawning fervility, to welcome their tyrants, to throw 
deffeba. During the tbfence«of the* priefi, the Lab- 'ftones at the Chriftians, and fpit in their ^ices, whik 
deffeba, who guai:ded the captives, were attacked and the children imitated the example of their motheta, 
maltreated by a party of the'Ouadelims, and during the 'Briffon» who endeavoured to ingratiate himfelf with his 

r butlle which enfued^^ Briffon had almoft lofl his life, mailer's favourite, not only failed in thi«i, but incurred 

^- Inftead of compafiionatiug' hifr forlorn fituatiun, the -her -implacable lefcntment, through his irritability, 

,. women threw fand into his eyes, as th4;y feiid, to dfy which to the Arab women feemed extremely to re- 

. his eycrlids. > The Arabs,- into whofe hands he. had *femble petulance. During his refidence with 8idt Ma* 

; fallen, had only come down to the.fea-coall to gather .homet, the hardihip* he endured were almoft tncredi* 

.. wild grain, -three- days before the (h ip wreck ; and to ble. With the txceffive heat, the milk of the (heep, 

• preferve their booty, they immediately retreated to the goats, and camels, diminifhed, and then thedogs fared 

-interior part of the del'art. A guide preceded the better than the Chriilians, who were force'd to fubfift 

V horde, to place at interval fmall pyramids of ftone, to on wild herbs and raw fnails. When the rains fell, and 

dire^ their courfe, at a diilance ficm every hoitile .the leaft preffure made the water to fpring up through 

• tribe. After paffmg fome very high mountairis, wholly the fandy toil, the ChrilUanK flept behind a bu(h, ua- 

• covered with fmall grey i(h pebbles as (harp as llmts, Iheltered, on the bare ground. Briffon and his mailer 
«they defcended fnto a fandy plain overfp'-ead with fometimes reafoned about religion ; when the latter al- 
*thorns and thillles. When Briffon was unable to walk, • ways anfwered the harangues of the former by oecku 

account of the bleeding of his feet, he waa mounted ring, that he preferred a bowl of chorncd milk to fuck 

a aWurdities* 
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Ofyg^rcuSabfiirdltiei. Several of his companiona periihed, and 
^tl^Arid*'^*'* left by the Arabs to be devoured by the nvens, 
^ ^^ " while in the ftruggles of death. One of them was fup- 
pofed to be murdered by his mafter for milkiDg his ca- 
mels clandeflinely* An application made by Briflbn to 
the conful at Mogador, by a letter entrufted to a Jcw^ 
i(h merchant* was fruftrated through the negligence of 
the vice-conful; and the Labdefieba Arabs thought the 
journey too dangerous to be encountered for the ran- 
ibm of their flaves. He was* however, at laft relieved» 
through the humanity of hia matter's brother-in-law^ 
who carried him to Morocco, where his ranfom was 



the liquor of its fnffpcating elTe^s without deftroytng OtyMnrit 
its bleaching powers. Mr Rupp, however,- haa contn- *^^ ^^^*'' 
ved the following apparatus, in which may be fafely 
ufcd the pure oxy-muiiatic acid (imply diflblved in 
water, which is at once its cheapeft and bed vehicle. 

Figure i. (PUte XLI.) is a fedion of the appa- 
ratus. It coniifts of an oblong deal clfiern A£CO» 
made water-tight. A rib ££ of afh or beech wood « 
is firmly fixed to the middle of the bottom CD, being 
mortifed into the endtf of the ciftern. This lib is pro* 
vided with holes at FF, in which two perpendicular 
axes are to turn. The lid A B has a rim GG, which 



paid by the Emperor, and whence he returned to France, finka and fits into the ciftem. Two tubes HH are 



For a fuller account of thefe two favage tribes, fee 
Saugnur^s and BftffoiCi NarrtUives ; or a very pleafing 
Hfftorical and Philofophkal Sketch of the Dlfcoveriesy ^c. 
of the European* in Northern and Wefiern yffrica, pub- 
liihed 1799 by Symington Edinburgh, and Vernor and 
Hood London. 

OXYGLYCUS CBKAsus, the name given by the 
editor of Dalzers Hiftory of Dahoray to a very fuigu- 
lar fruit produced in that country, as well as in fome 
other parts of Africa. It refembles a fmall olive in 
every lefped^ but the colour ; being of a dulky reddifti 
hue, changing at the end next the ilalk to a faint yel* 
low. The pulp is firm, and almoft infipid ; the fione 
is hard like that of the olive. After having chewed 
one or more of fuch berries, and fpit out or fwailowed 
the pulp at pleafure, a glafs of vinegar will tafte, to the 
perfon trying the experiment, like fweet wine ; a lime 
will feem to have the flavour of a very ripe China 



fixed into the ltd, their centres being perpendicularly 
over the centres of the fockets FF when the lid is up- 
on the ciiiem. At I, is a tube by which the liquor is 
introduced into the apparatus. As it is neceflary that 
the fj>ace within the rim GG be air-tight, its joints to 
the lid, and the joints of the tubes, muft be very dofe; 
and, '^ necefTary, fecured with pitch. Two perpendi" 
cular axes KI^, made of afh or beech wood, pafs thro' 
the tubies HH, and reft in the fockets- FF. A piece 
of ftrong- canvas M is fewed very tight round the axia 
K, one end of it proje£Ung from the ai^is. The other 
axis is provided with a fimilar piece of canvas. N are 
pieces of -doth rolled upon the axis L. Two plain 
pulleys 00 are fixed to the axes, in order to prevent 
the cloth from flipping down. The (hafu are turned 
by a moveable handle P. QJs a moveable pulley, round 
which pafTes the cord R. This cord, which is faftened 
on the oppofite fide of the lid (fee fig. 2.), and pafies 



orange ; and the fame change is produced on other over the fmall pulley S, produces fri6lion by means of 
acids, the ordinary efie£ks of which upon the palate is the weight T. By the fpigot and fauflet V, the liquor 
defiroyed in a very unaccountable manner, without ef- is let off when exhaufted. * 



fervefcence or any fenfible motion. Indeed, the effedl 
is very different from neutralization, arifing from the 
mixture of acid and alkdi ; fuch combination produ- 
cing a neutral faline liquor, whilft this miraculous her* 
ry feems to convert acids to fweets. Food or drink, 
not containing any acid, fuffir no change by the pre- 
vions ufe of this fruit ; its effed upon acids continues, 
even after a meal, though in a much fmaller degree. 
The natives nfe it to render palatable a kind of gruel 



The dimenfions of this apparatus are calculated for 
the purpofe of bleaching twelve or fifteen pieces of % 
calicoes) or any other ^^^ of equal breadch and fub* 
ftance. When the goods aie ready for bleaching, .the 
axis L is placed on a frame in an horizontal pofition* 
and one of the pieces N being fattened to the canvas 
M by means of wooden (kewers, in the manner repre- 
fented in fig. i. it is rolled upon the axis by turning 
it with the handle P. This operation muft be pen 



called guddoe^ which is made of bread after it beoomes formed by two perfons ; the one turning the axis and 

too ftale for any other purpofe. They defcribc it as the other direding the piece, which muft be rolled on 

the fruit of a hu^e tree. very tight and very ^ven. When the firft piece is on 

Plants ^is. or feven inches high were raifed from this die axis, the next piece is faftened to the end of it by 

frott by Mr Dabel, who tried to carry them from An- ikeweiv, and wound on ip the fame manner as the firft, 

gala to the botanic garden at St Vincent's ; but they The iatae method is purfued till all the pieces are 

died on the paffage. He preferved the berries in fpi- wound upon the axis. The end of the laft piece is then 

Tits, in fyrup, and in a dry form ; but they loft their faftened to the canvas of the axis K. Both axes are 

fingokr quality in all thofe preparations. The plant is afterwards placed into the ciftem, with their ends in 



an evergreen, and the leaves io this infant fiatc are like 
thofe of tf le olive. 

OXY*MuaiA»Tic Acid (See Chbmistry-/W«w in 
thb Supple), is the principal agent in the new procefs 



the fockets FF, and tlie lid is put on the ciftem by 
pafling the axes through the tubes HH. The handle 
P is put upon the empty axis, and the pulley Q^upon 
the axis on which the doth is rolled, and the cord R, 



of bleaching (fee Bleaching, Suppl) ; but, till very with the weight T, is put round it and over the pulley 



lately, at leaft, if not even at prefent, the bleachers 
were in the praiSlice of adding fome alkaH to the acid, 
notvrithftanding the ftrong obje&ions which M* Ber- 
tholet made to that addition, and notwithftanding the 
proofs urged by Mr -Rupp, that it iacreafes the ex 



S. The ufe of the fri^ion, produced by this weight, 
is to make the cloth wind tight upon' the other axis. 
But as the effe^i of the weight will increafe as one cy- 
linder incteafes and the other leffens, Mr Rupp recom- 
mends that three or four weights be fufpended on the 



pence of bleaching about 40 per cent* The chief rea- cord, which may be taken off gradually as the perfon 

ioa fior per fitting in a pra^ice to which fuch objections who works the machine may find it convenient. As 

were urged waa, that tbt addition of the alkali deprives the weights hang in open hoqks, which are faftcoed tp 

% Svf f L. Vol. 1L Part I. S a the 
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Oir-Mori-the cordy it wil) be little or oo troiMe to put them on 
adc Acid, jyjj ^Q remoTC them. 

ThtngB being thus difpofed, the bleaching liquor is 
to be transferred from the veflcU in which it has been 
prepared into the apparatus, by s moveable tube paf- 
fing through the tube I, and defcending to the bottom 
of the ciftern. This tube being conneded with the 
^flete» by means of leadAi or wooden pipes proviikd 
with cocks, hardly any vapours wiU efcape in the trans- 
fer. When the apparatus is filled up to the fine tf, 
the moveable tnbe is to be withdrawn, and the tube I 
clofed. As the liquor rifes above the edge of the rim 
Gy and above the tubes HH, it is evident that no eva- 
poration can take place, except where the rim does not 
apply clofely to the Hdes of the box ; which wilt, how- 
ever, form a very trifling fiirface if the carpenter's work 
be decently done. The cloth is now to be wound from 
the aais L upon the axis K, by turning this ; and when 
this is accompli(hed, the handle P and pulley Q_are to 
be changed, and the cloth is to be wound back upon 
the axis L. This operation is, of courfe, to be repeat* 
ed as often atnecelTary It is plain, that by this pro- 
^efs of winding the cloth from one axis upon the other, 
every part of it is expofed, in the moil complete man- 
ner, CO the a6iion of the liquor in which it is immerfcd. 
It wOt be neteifary to turn, at firft, very brifkly, not 
only becaufe the liquor is then the fhrongreft, but alfo 
becaufe it requires a number o£ revolutions, when the 
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axis is bare, to move a certain length oi ctoth in a given Oi^-Maii 
time, though this may be performed by a fingle revolu- a:ic Acid. 
tion when the axi*9 is filled. Experience mufi teach 
how kmg the goods are to be worked ; nor can any 
rule be given refpefling the quantity and llrength of 
the b'quor, in order to bleach a certain number of 
pieces. An intelligent workman will fbon attain a fuf- 
ficient knowledge of thele points. It is hardly necef- 
fary to obferve, that, if the Uqoor (bould retain any 
ftrength after a fet of pieces are bleached with it, it 
may again be employed for another fet. 

With a few alterations, this apparatus might be made 
applicable to the bleaching of yam. If, for inftance, 
the pulley O were removed from the end of the axis 
K, and fixed immediately under the tube H ; — if it 
were perforated in all dire6lions, and tapes or ftringrs 
paffed through the holes, ^atns of yarn might be tied 
to thefe tapes underneath the pulley, fo as to hang 
down towards the bottom of the box. The apparatus 
being afterwards filled with bleaching liquor, and the 
axis turned, the motion yrould caufe every thread to bd 
a6led upon by the liquor. Several axes might thus be 
turned in the fame box, and' being- connected with each 
other by puUeySi they might all be worked by one pen> 
fbn at the fame time ; and as all would turn the fame 
n3y and with the fams fpeedi the fkains could not po& 
fibly entangle each other. 



p. 



FainHng. TJiicaustic PAINTING is an art of very high an* 
XL# tiquity, which, after being lofl for many ages, was 
reftored, as is commonly believed, by the celebrated 
Count Caylus, whofe method was greatly improved, lirll 
by Mr Jofiah Colebrooke, and afterwards by Mifs 
Greenland, who brought the rudiments of her know- 
ledge from Italy (See Encaustic, EncycL). In that 
country encauftic painting had* employed the attention 
of various artifls an4 i^en of learning, fiich as Requeno^ 
Lorgna, and Aftori, &c. ; but the befi. account of it 
that has fallen updcr om* notice, is in that valuable mif'- 
cellany called the Philofopbiccd Maga%mey taken from a 
work of Giov. Fabbroni, pobli(hed at Rome in the year 

J797- 
According to this authcn*, ^ the knowledge and ofe 

of encaufbic painting is certainly older than the time of 

the Greeks and the Romans, to whom the learned Re- 

queno feems to a(Bgn the exclufive pofleflion of this 

art ; becaufe the Egyptians, who, with the Etrufcans, 

were the parents of the greater part of the inventions 

known among mankind, and from whom the Greeks 

learned fo much, were acquainted with . and employed 

encauflic painting in the ancient ages of their great nefs 

and fplendour, as is proved by the valuable fragments 

of the bandages and coverings of fome mummies which 

he had examined. No oil-painting (he fays), of only 

two or three hundred years old, exhibits a white paint 

which has kept fo well as that feen on thefe fragmenta; 

Rod this circuzfiftanee fufficiectly provca the fuptrioFitj 



of the encauflic method over the common oil-paratiiig, 
which, notwithftanding the general opinion, cannot, he 
thinks, have l#en unknown to the ancients. 

** It is impoflible (fays he) that in Egypt and Ph<& 
nicia, where fe much ufe was made of flax, the oil pro- 
cured in abundance from that plant fhould have been 
unknown. Thofe vAio have kept oil, or who have fpilt 
any of it, whether nut or hntfeed oil, muft have r^ 
marked that it pofTeiTea the property of foon dtying by 
the efie^s of the atmofphere ; and therefore it may be 
eafily believed that mankind muft foon have conceived 
the idea of employing- it, particularly for fliips, whid^ 
as Herodotus fays, were painted with red ochre in the 
carlieft periods, and adorned with figures and onu^ 
ments. The ufe of oil afforded painting a nnich fimpler 
and eafier method than that of wax ; it muft therefore 
have been firft adopted^ and the tranhtion from oil to 
wax muft be confldercd as- a ftep towards brmging the 
art to perfe^ion ; becaufe encauftic painting is not ex- 
pofed to the irremediable inconveniences that arife i» 
oikpainting, the value of which we extolled through ig^ 
norance, and praifed as a new invention. 

<* Oil in generah and in particular drying oi> which 
the painters ufe, has naturally a ftrong inclination to 
combine itfielf with the vital air or oxygen of the atmob 
fphere, and by imbibing oxygen it becomes dry, and 
aflumes the charader of reiin $ but the colour then be» 
comes darker, as is the cafe with tranfparent turpentine, 
which gradually bcoomes a black pitch. 

•* Aocordb 
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IHIntlfi^, . « AeomriKiig to tlic ntw laid wort aocnrtt€ metbod 

of decompofing bodiff^ -oil confiftt principally of hy • 
•drogen knd carbon. By oooiing into contad with the 
atmofphere, and absorbing its oaygcn and light, .it un> 
4krgorB a ilow and imperceptible coinbuflion» which it 
oot eilent tally different from the fpeedy and violent one 
vrhich It would undergo in the common mode of burn* 
ing. It firft pafles, by imbibing oxygen » into the ft ate 
of a more or Itfs daiit refin ^lofes gradually itB eflicntial 
hydrogen, which makes a new combination, and after- 
wards the oxygen itfelf which has attracted the carbon ; 
and at length leaves behind a thin layer of adual car- 
bon, which in the «nd becomes black in the courfe of 
fimcy and confiderably obfcures the oflpainting. By 
a continuance of the before* mentioned flow combuftion, 
the carbon itielf, as it werci burnt alfo : if it be ilrong- 
ly afled upon by the light, it attra£U the oxygen of 
the atmofphcre, and again brings forward the carbonie 
acid or fixed air, which gradually flies off. By this# 
which I may call the fecond degree of combuftion, the 
painting mufl become duty and fiiable, like crayon 
fainting, ♦ 

" Hence it appears (fays our author ) that one can 
hope only for a transient or deceitful effe6k from the 
refrefl)ing of oil-paintings with oil; becaufie the harmony 
«f the tones, which the painter eftabliflies as i^ited for 
the moment, does not proceed with equal fteps, and 
cannot preferve itfelf in the like meafure £dr the courfe 
of a few years, as each tint, as they -£iy, ought to in- 
•creafe, or, to Ijpeak more properly, to bum in propor- 
tion to its antiquity. It thence follows, that mere 
wafliing may be prejudicial to an old painting ; and that 
the method 'of refrefliing paintings, as it is called, by 
daubing over the furface, from time to time, with new 
drying oil, is highly prejudicial and ill calculated for 
the intended purpofe, iince the oil when it becomes dry 
eontrads in its whole furface, carries with it the paint 
under it, and occaiions cracks in the painting. New 
oil of this kind gives occafloa to mineral paints to be 
veflored | but covers the pi£^mre with a new coat of re- 
fin, and then of carbon, which arifes from the gradual 
combuftion, and always cauies more blacknefs, and the . 
decay of the painting which one wiflies to- preferve. 

** Wax, on the other hand, undergoes a change which 
18 very different from that of drying oil. The wax, 
tnftead of becoming black by the contad -of the atmo- 
fphere, increafes in whitenefs, and, according to its na- 
tural quality, is not decompofed in the air, and it does 
not (Irongly attradt the oxygen of the calces or metallic 
aflies which are commonly ufed in jpainting. Moreover, 
the fo called earths, which are in tnemfelveb white, and 
are never variable either by the prefenoe or abfence of 
oxygen, cannot be omployed in oil-painting, becaufe 
that fluid makes them almofl .tranfparcnt, and caufes 
tfaem to remain as it were without body, and not to 
produce the wiftiedfor effedi. That beautiful white, 
which may be obferved on the before- mentioned £gyp* 
tian encauflic, is nothing elfe than a Ample earth, ^nd- 
according to our author's chemical experiments, a chalk 
which is aHb ^inalterable.'' 

That the ancients were once acquainted with the ufe 
of oil-painting, Mad negleded it on account of the great 
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fuperiority of the cncauftic method, our aatlior thinks Pasntiiii^ 

farther evident from the different accounts which we » -^ 

have of the ancient paintings. '< Thus Petronius praifea 

the frefh appearance which the valuable works of ZeuKit 

and Apclles had, even in his time ; but Cicero, on the 

other hand, fpeaks of the paintings of the ancients ha* 

ving fuffered from biacknefs. The former fpeaks of 

wax-painting, and the latter certainly alludes to paint* 

sngs in oiL It is well known that paintings with wet 

chalks or water colours do not become bUck by age, 

and that this is the cafe alfo with encauftic. Of this 

any one may be convinced, not only by the expreffiont 

of the above quoted authors, but by one's own eyes on 

furveying the Egypuan fragment alluded to. Galland 

proves, on various grrounds, that a painting wasmade with 

oil fo early as the reigA of Marcus Aurelius ; and if no 

fpecimens of that period have reached us^ this is perhaps 

to be afcribed to the frail and perifliable nature of this 

ipecies of painting." 

Sign. Fabbroni, after fome farther obfervations» cd« 
cukted to prove that metallic oxyds or calces could not 
have been employed as pigments on fuch mummies at 
ilill'reuin their colours frefli, proceeds thus : *^ Thofe 
who are acquainted with the accuracy and certainty of 
the method not long flnpe introduced into chemical 
operations, will be convinced, t^ in 24 grains of the 
encauflic painting, which I ventured to detach from 
the above-mentioned Egyptian fragment, in order to 
fubjed it to examination, the mixture of an hundredth 
part of a foreign fubflance would have been difcovered 
with the greatefl certainty ; that the refm of Requeno 
muH undoubtedly have been perceptible to me, and 
that the alkali of Bachelier and Lorgna could not have 
efcaped the counterading medium. But in this Egyp- 
tian encauflic I found nothing except very pure wax, 
though I varied my analyfis in every known method. 
I muit there£9re conchide, that modern learned writertg 
at leafl in refped to this Egyptian mode of painting. 
were as far from the truth as the accounts of ancient 
authors appear to me precife and fatisfadory ; and that 
the encauftum with which formeHy the fore part of 
ftiips ainl th^ walls of houfes and temples were painted, 
was fomething different from foap or reflnous crayons* . 

** I am well aware that it will be aflced, In wha^ 
manner can wax ^t prefent be rendered fufficiently li- 
quid for the flrokes of the pencil, if it be not convert- 
ed into powder or foap ? This queflion, in my opi« 
nion, can be fuUy anfwered fwm the words of an an- 
cient author, and, in the next place, by experience* 

** Vitruvius in particular, book vii. chap. ix. expreffet 
himfelf in the followii^ clear manner : 

* Thoie (fays he) who wiih to retain cinnabar on 
waDs, cover it, when it has been well kid on and dried, 
with Punic wax diluted in a little oil (let this be well 
remarked) i and after they have fpread out the waxr 
with a hair brufli, they heat the wall by means of a 
brazier filled with burning coals (hence it is called en- 
cauflic painting), and then make it fmooth and level 
by rubbiqg it with wax tapers and clean cloths, as is 
done when marble iUtues arc covered with wax. Tbe 
effed of this wax cruft is, that the colour is not de« 
ilroyed by the light of the fun or the moon (a).' 

S « 2 "It 



(a) The reader will find the original of this paffiigCf with a ti 
cAostxCt EncycK 



JboKwhat different* in the article En* 



P A I C 3H 1 P A I 

MftfiiT$r> ^ tt here ippemy that tbe Rommt, who eopied the pdottog mi|[^t attvndlf wiA to tnifw&r «n old and ^nu PMbo^ 

yiintpiKi. Qrecian procefs, which the tetter borrowed from the lutble pi&ure from the ceOing or walk of bis room to 

Egyptians, mixed the wax with an oil to make it pli* ftretched cantas ; and (ueh a man would confidcr htm« 

able under the bnifh ; but no maftic* alkali, or honey, fdf as deeply indebted to the artift who fhould perform 

as has been ingenioufly imagined, and which foroe have io arduous a ta/k. This ufk has adually been perform- 

thought might be employed with fuccefs. The diffi* ed by Mr RoUrt Salmon of Wobum, Bcdfordikire, who 

culry now will be confined to point out in what manner was honoured by the SocUiy for the Encouragement of 

this oil was employed. It does not appear that they jirti^ i!fc. with the greater filver pallet, for conunouica* 

ufed thofe fat oils which are commonly called drying ting the method by which he aocomplt(hed it. 
ods: becaufe they could have emjAoyed thefe as we do, ** The firii thing (fays Mr Salmon) to be attended 

without the addition of wax, which, in fuch a cafe, to with refpe^ to paintiDgs, either on plaftered walls 

would have been entirely fuperfloous* Fat oils which or ceiUngrs, or on boards, is, that the pbcae in which 

do not dry would not have hftn proper for that pur- they are be fecure finom wet or dtmp. If the paintings 

pofe, as they would have kept the wax continually in are on old walls in large boildings, or other pboea 

the ftace of a foft pomade or falve. Beiides, my expe- where this cannot be atuioed by art, then eke fummer 

n'ments (continues the author) would without doubt feafon (houU Le taken for the ptirpofe, as the pi^orc 

have (hewn me the exiftence of any oily matter. will rarely efcape damage, if wet or damp gets at it 

•* With regard to cflfcntial or volatile oils, a knowledge 
of them is not allowed to the ancients, as the invention 
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while ttnder the proceft. At the fame time, care fliould 
be taken that the room, or other place, be not over* 



of diftilliog is not older than the eighth or ninth ccn« heated *, as that would produce equally bad cSc€t§. 
tury, and therefore ialk in with the penod of Geber ** Thefe precautions being uken, tbe next thing ia 

or Avicenna/' Yet it is certain, that, in order to ufe to examine the furface of the painting. .If there are 

wax in their encanftic painting, they mufb have com- any holes in the famf, they muft be carefully filled up 

bined it with an ethereal volatile oil, of which no traces with a pafte or putty, made of glue and whiting : this, 

fhould afterwards remain ; becaufe this was necefiary if the holes are large, (hould be twice or thrice done, 

lor the folidity of the work, and becaufe no oil was fo as entirely to fill them up, and leave tbe furface eveo 

found in the fragment that wu examined^ But naphtha and fmooth ; but if there are any brnifed places, whh 

is fuch an oil, much lighter (fays our author) than paint ftill remaining on the fiirfaoeof the bruifed parts, 

ether of vitriol itfelf. It is exceedinely volatile, and then this ftopping muft not be applied, but tbe fecn- 

evaporates without leaving a trace or it behind. On ringcanvas, hereafter described, muft be preffed dowi» 

this account it is ufed vHien fignatures and manufcripts into thefe pboes. In the places that are ftopped, there 

are to be craied ; becaufe the paper, which is moiftened will of courfe appear blemilhes vrhen the pi^urc is trans- 

by it, and lo rendered tranfparent, quickly becomes ferred ; but the procc£i is rendered much more certain 

white and opaque as before by the complete evmpora- and fore by being fo done. Attention nmft next be 

tion of the naphtha. That the Afiyrians, Chaldeans, paid to lay down any blifters, or places where the psint 

and PeHians, vrere well acquainted with the properties is leaving the gnnmd ; this is done by introducing, be- 

•f naphtha is known to every fcholar $ and hence our tween the paint and the ground, fome very fbxmg pafte 

author thinks it highly probable that it was u(ed by of flour and water; and the furface of the Uiftered 

thofe nations to render wax fit for painting. ** It ap« paint being damped with a wet fpooge or bruHif it may 

pears to me (fays he) that the Greeks, as was the ode be preffed with the hand home to the ground, to which 

with many other things, learned cncauftic from the it will then adhere. 

Egyptians, who probably derived it from tbe Affytiant '* All the uofound phces being thus fecored, care 

or Chaldeans ; and if fo, we have difeovered the real mufl be taken to clear the furtace of any greafe or dirt, 

mixture ufed for ancient encauftic painting.*' as alfo of any particles of the pifie that may happen 

To put the matter, however, beyond a doubt, Sign, to be left on it. The next thing is, to determine the 
Fabbroni prepared, for an eminent Saxon painter, a fo- fixe of the painting meant to be taken off: If it is on 
hition of Venetian wax in highly purified naphtha, de- a plain furface, a board of the fixe of the pidurc muft 
firing him to mix up with it the colours neceffary for be procoied, not lefs than an inch in thicknefs, and 
a painting. The artifi complied ; and both he and our framed together with well feafoned wood, in fmall pan- 
author were aftonifhed, as well as all their friends, at nels, fmooth and fluih on one fide. This done, a piece 
the high tone which the colours aflumed, and the agree- of fine open canvas mufl be provided, fuch as the fined 
able luftre which the painting afterwards acquired when fort ufed for hanging paper on ; which canvas is to 
it had been robbed over with a foft ck>th. A fimilar be Ibroewhat larger than the pidure, and fo fewed to- 
f<^ution of wax was made for another mrtif^ in which gether, and the £eam fo prefled, that it be perfidy 
the fpirit of turpentine was ufed inflead of naphtha Snooth and even. Thia is whtt Mr Salmon calk the 
with equal fuccefs. Our author therefore conctodcsy Hecnring canvas ; which, being (o prepared, is to be 
we think with reafoo, that if he has not difcovered the ftuck on the fbr&ce of the pidure with a pafte made 
real compofition >(mploye^ by the ancients in their en« of ftroog beer, boiled till it is half reduced, and thea 
cauflic paintings, he has at leaft approached much nearer mixed with m fuffidcnt quantity of flour to give it a 
to that difcovcry than any of his predeccfibrs who have very ftrong confiftcnoe. To large pidures on walls or 
employed their learned labours in the fame field of in* ceilings, die canvas moft for fome time be prefled* and 
▼efligation. nibbed with the hand aafmoodi as pofible, working it 

PAINTINGS, or Pictures, are often done upon from the middle to the outfide, ib as to make it toler- 

obje^ 'from which, when they ase valuable, it would ably tight ; obferving, as it dries, to prefs it, with the 

be defiivUe to transfier tkem. Thns^ « connoifibur ia hand m a dolh» into any koUoir or broifiDd phoes, fi> 

that 
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fintlngi. tintt It nay tAicre to ewtry twit of the paintmg : this 
* ^^ done, It 18 kft to dry \ which it will generally do in a 
day- or two. When dry, a fecond canvafs) of a flrong* 
er and dofer fort, and of the fame fize as the other, is 
in like manner to be attached on the top of the firft. 
This laft will want very little attention, as it will rea- 
dily adhere to the firft ; and, being dry, attention muil 
be paid to take off any fmall knots or unevennefs that 
may be upon the furE^e of it ; which done, the whole 
flionld be again covered with a thin pafte of fize and 
whiting ; which is to be pumiced over when dry, fo 
as to make the whole perfedly froooth and even. 

** The painting being thus fecur^d, the board, al- 
ready prepared to the fize of the pidure, is to be put 
with the fmooth fide s^inft the furface thereof, fo as 
exa6ily to cover as much as ir intended to be transfer- 
led. The edges of the canvas, which, as beibre dt- 
re6^d, is to be larger than the painting, are then to be 
pulled tight over,' and dofely nailed to the edge of the 
board. If the painting is large, and either on a oeii- 
ing or wall, the board muft, by proper fnppons, be 
firndy fixed againft it, fo that it can readily be lowered 
down when the plafter and painting are detached. 

** The canvas and board being fixed, the painting it 
to be freed from the wall or ceiling, together with a 
certain portion of the plaftering : this, with proper care 
and attention, may be readily done. If on a ceiling, 
the firft thing is to make ibme holes through the plai^ 
tering, round the outfide of the board and painting ; 
and* vnth a fmall faw, to (aw the plaftering from one 
hole to another, till the whole is difunited from the 
otticr parts of the ceiling : this done, the worlunan muft 
get at the upper fide of the ceiling, where he muft free 
the plaftering from the laths, by breaking off the keys 
thereof, and vnth a chafel cut out the laths ; whereby 
the plaftering, together with the pidure, will be left 
refting on the board and fupports. 

** If the painting is on a brick or ftone wall^ the vmli 
muft be cut away at top, and down the fides of the 
painting $ and then, by means of chilela or faws in wood* 
en handles, of different lengths, the wall muft be cat 
away quite behind the painting ; leaving the fame, to* 
gcther vrith the plaftering, refting on the board. This 
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be turned up, and naikd to the board, in the fame man* ^^ 
ner as with refped to paintings from walls. 

** Having, as before defcribed, in any of the afore* 
mentioned cafes, fretd the paintings from their original 
places, "you have got them fecured to two thicknefles of 
canvas, witli their furfsces on the board prepared for 
that purpofe ; this being the cafe, they can readily be 
removed to any room or fhop, to be fini(hed as follows: 
Having carried the painting into the fhop or rorm, 
which ftxould he ipoderately warm and dry, but by na 
means overheated, lay the board on a bench or treflrls, 
fo that the back of the pidure be uppermoft : the plaf- 
tering or wood, as may .happen,*' is then to be cleared 
away, leaving nothing but the body of paint, which virill 
be firmly attached to the fecuring-canvafs. To per- 
form thie, a large rafp, a narrow plane, and chifirK will 
be requifite. This operation, though difficult to be do- 
fciibed, would foon be learned by any one who fh'ould 
make the attempt ; nor is it very tedious ; and being, 
performed, the pidurc is ready to be attaclied to its- 
new canvas, as foUowe* 

** The painting being cleared, and lying on the boaid,. 
the back thereof is to be painted three or four times- 
over fuoceffively, with any good ftrong- bodied paint ;. 
leaving one coat to dry before another comes oo : a day 
or two between each will geneially be found fufficient. 
Each of thefe coats, and particulsrly the firft, fhould 
be laid on with great care, taking but a fmall quantity 
in the brulh at a time, and laying it very thin. This 
precaution is neocfTary, to prevent any of the oil or paint 
from paffing through any fmall cracks or holes in the 
furface of the pi^Juf e ; as fuch oil or paint would run- 
snto the pafte, and fo attach the fecuring- canvas to the 
pidure, as to prevent its being afterwards got off. If 
any fuch holes or cracks are observed, they fiiould be 
ftopped-*up with the glue and whiting pafiic, and the 
painting then repeated, till a complete coat is formed 
on the back of the pidure. ' It is then ready lor at- 
taching to its canvas, which is done by ipreading all over 
the pidure a pafte made of cc^al vamifli, mixed with 
ftiff white lead, and a fmall quantity of' any other old 
fat paint ; all which being fpread equally over with a 
pallet knifie, fuck a canvas as the firft fecnnng- canvas 
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operation may fometimes be done with a faw ; or, if is laid thereon, and ftrained and nailed round the edges 



the vraM be not thick, nor the other fide of much con- 
feqtience, the bricks or ftones may be taken out from 
that fide, leaving the plaftering and painting as before. 
Thie laft method (fays the author) I have not pradifed : 
the other, of cutting avwy feme part of the wall, I 
have, and fee no difficulty, or very great 4abour, in the 
operation ; but that, of courfe, muft be various, accord- 
ing to the texture of the wall and mortar. 

** If the paintings are on curved furfaces, fuch as the 
coTes of ceilings, then the only difierence of operation 
is, that feme nbs of wood muft be cut out, and board- 
ed fmooth to the curve of the furface of the painting, 
and then fixed up thereto, in place of the before-deicri-> 
bed bearing-boaid ; the painting is then to be freed, 
smd left with the plaftering, refting on the bearers. 

** For paintings on wainfcot or boards, the fame fe* 
curing and procefs is to be exadly followed ; only that, 
«B the wainfcot or board can always be cut to the fiae 
wanted, and laid horizontal, the feculring-canvas is to 
he ftretched thereoa, and turned over the edges of the 

tuu^ taitiadrj i after wUcb, tlic cdge« are agaia t«' vafsf wbidiiaioiie ky s^eatedly iraAiqg the fui&ce 

witL 



of the board ; in which ftate it is left till it becomes- 
tolerably dry : then a fecond canvas, of a ftronger fort, 
muft be in like manner attached on the firft, and left 
till it is petfedly dry and hard. This generally takes 
about two months ; and the longer the painting is kft^ 
die more fecurely it will be attached to its canvas, and 
lefs liable to crack or fty therefrom. When fufficient- 
ly dry, all the four canvafTes are to be unnatled from 
the board, and the edges turned up the reverfe vray, 
and nailed to a proper ftretching frame. This is done 
by unnaifaig from the board a part on each fide at a: 
time, and immediately nailing, it to the ftretching-frame, 
fo as never to leave the canvas to crack or partially 
ftretch, which -would damage the pidure. In this man* 
ner, by degrees, the cloths are entirely detached from 
the board, aad firmly fixed on the ftretdiing-frame. 
The fupeiftttous canvas, left larger than Uie frame, may 
then be cut off, and the wedges pat in the frame, and 
moderately tk^tened up. There remains then only ta 
dear the fdrnce of the painting bom the fixuring«caiw 
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JWntirg». ^^[i 2 fponge and moderately warm water. In doing this, 
DO violence or fonre maft be iifcd ; and, by frequent and 
'gentle waihings, the pa(te will ail be worked out with 
the fponge. The edges of the outer canvaa are then 
•to be cut round, and Gripped off : the other, nest the 
furface of the pi£iure, 'Is to be ferred in like manner ; 
which done, nothing remains but to take the pafte clean 
joif, and rrpair any defc^ls : the pi^ure will tlien be as 
.^ong as if painted on the canvas. 

** For taking pi<^ures off walls, without taking the 
.walls down, or -cutting away more thereof than the plaT- 
tering, the following procefs is propofed : 

** The furface of the pifiure is to be firft fecured, in* 
the manner before dcfcribed ; but inftead of the plain 
board, a bearer (hould be prepared with a convex fur* 
face, compofed of ribs, boarded over, fo as to form part 
of a cylinder, of not lefs than five feet radius, and as 
long as the height of the pidure. This bearer being 
prepared, in order to apply it, a floor or platform fhould 
^be ereded, and placed horizontally, with its Xurfaoe 
leveli and its edge immediately in contaft with the bot- 
tom of the pi^ure meant to be transferred. Theiife 
of this platform is for the above defer ibed, bearer to reft 
and move upon ; which- bearer fhould be fet on -its end, 
with one edge in coota^ with the wall, at one fide of 
the pi6kure ; confequently the other edge will be at 
fome diftance from the w^l» according to the Ctzc of 
the pidure and convesity of the bearer. Being thus 
placed, the fuperfluous edge of the fecuring-canvas 
ihould be turned over, and nailed to that edge of the 
bearer that is next the walli This done, the operation 
^f cutting away the plaftering (hould be begun ; which 
nay he done with the comer and end of .a (hort faw ; 
fawing between the brick-work and plaftenng, and lea- 
ving the thicknefs, or part of the thicknefs, of the plaf* 
tering on the pain ting, fafteoed to the bearer. When 
this edge of the pi^ure is freed, the whole height, for 
nine or ten inches under the edge^of the bearer that is 
faifhefl from the wall, muft then be gently forced near- 
<r ;^.cohiequetitly the other edge,^ together with the 
painting andplafter that is fcced, will, leave the wall, 
and -give an opportunity of introducing the faw behind, 
and cutting away the fame to a certain diftance farther 
under ; and, 'by repeating^his, the whole of -the pi^ure 
will at length be freed, and Jeft on the bearer. Each 
time the bearer is cemoved, and, as it were, rolled on 
the vertical fur&ce of the wall, .care muft be taken to 
•tuni and nail the fecuring-canvas on the top and bot- ' 
torn edges^of the bearer, fo as to fecure the freed plaf- 
tering and pi^ure from moving about ; and, laftly» be- 
fore the. bearer and plaftering be nooved, to nail the 
other «edge'of the pi^uic in the fame way, which will 
fecure. the whole to the bearer. This done, the pic- 
ture and bearer are at liberty to be moved to a proper 
place, in order to be freed from the remaining plafter. 
The edges may then be unnailed; the painting and can- 
vas (lipped fpom this bearer on to a plain board ; ^and 
4he new canvas may be then put on ; which is to re* 
•main till dry, as in other cafes. 

*Mt may appear, that the bending of .the canvas 
and plaftering to the convex bearer will crack the plaf- 
ter, and damage the painting { but^ from experience 
«( Cays Mr Salmon) I have obferved, that, to a curve x}£ 
«4ich or even lefs radius, plaftering will bend, . without 
^ iy viiihle crack^even on the. exterior part thereof j and 
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that part next the bearer, not having occafioB, in bend- Pi(%a 
ing, to extend its parts, will confequently be much lefs 6 
lis^le to be difturbcd by fuch bending-*' ^ 

In clearing the wood from the paintings, our au- 
thor never made u(e of aquafortis, or any other liqiud ; 
the ufe of v^hich he conceives would be very tedious, 
and attended with danger, left it (houki get through 
the paint, and wet or damp the pafte by vrhicfa the fe- 
curing canvafs is 6xed .In working off the wood, he 
generally made ufe .of Cuch planes as by. the joiners are 
called the levelled rabbit-pUney and fmall rounds. By the 
comers of the former, aifd -proper handling •<^ the lat- 
ter, the wood is cleared off without force or violence : 
even the fmaUeft particles may, in general, be got off ; 
although in fome paintings,, and in particular parts of 
others, he has met with places on which he thought it 
beft to leave fome particles, or fine fplinters, of woodt 
■but nothing more. . Rafps, and fometimes a fine chifelf 
•are ufeful, to clear off fueh parts as may be in hollow 
^ pbces, or where particles ^f wood are left, as above« 
The time- required will be various, according to the 
jnanner in which the painting was originally done % 
fome being paiitted on boards previodfly prepared with 
« water colour ;. other| immediately painted with oil on 
the wood. This laft fort ia by much the moft di£Bcult| 
the other is more eafy, as the previous preparation pre* 
vents the wood from imbibing the oil, '4ad confequent- 
ly admits it to be more eafily feparated. 

• PALILieUM. the fame as Aldebaran, a £xed ftar 
of the firft magnitude, in the eye of the -^ bull, or fign 
Taurus. 

-PALLIFIGATION, or Piling, in archttedure, 
denotes the piling of the ground-work, or the ftreogth- 
ening it with piles, or timber driven into the ground^ 
which is pra^ifed when buildings are cre^ed upon « 
moift or marihy fbiL 

Palm, an ancient long jneafure, taken from the 
extent of the hand. See Palm us, EncyeL 

PALM^, palms. See Encyclopsdia. l%o fubjcd 
is introdbced here to notice s^ind of palm, the produd 
of North America, df which we haar the following ac- 
count by Dr Barton. 

*' There grows upon the river Mobile a (jpecies of 
palm, which is but littleknoWn to naturalifb, hut which 
promifes to be «n important article of food to man. It 
has no ftalk or ftem above ground. The leaves fpcead 
regularly all round, and when fully expanded are fiabei- 
liform. . In the centre of the£e leaves is produced the 
receptacle of the fruit, ^hich is of the. form and fize of 
a common fqgar-loaf. This receptacle confifts of a nft 
jiumber of drupea, or berries, of the fize and fhape of 
common plums: each is covered with a fibrous, fan* 
naceoufi^ pulpy coatijig, of confiderable thicknefs. This 
i'ubftance is (aid to reiemble msnna in texture, colour, 
and tafte ; or, perhaps, it ft ill more rtfembles moift 
brown fugar^ with particles of loaf-fi;^r mixed with iu 
It is a nioft deliciotis and nourifhing food, and in dili- 
gently fought' after in the places where it grows. Upon 
tirft tafting it, it is fome what bitter and pungent. 

PANQJIAMA, a word dcrived^from »«» and •?«/^«; 
and therefore empk>yed of late to denote a painting, 
whether in oil or water colours, which reprcfents aa 
entire view of aay country, city, or othar natural ob- 
je6^s, as they appear to a perfon ilanding in any fituar 
iioni and turning quite round. To produce this cife^ 

the 
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Paoorama, the (Mtnter or drawer muft fix his flatiooy and delineate with feveral (lages of crofs bars of giafs: the bottom of l^per* 
^^?^' correal/ and connededly every objed which prefeots the box is to be covered with a ftratum about one inch ^ 
itfclf to his vlew< as he turns round* concluding his deep of cauflic ley, and the paper bid by quarter reamiy 



drawing by a conne^on with where he began. He 
muft obferve the lighta and (hadowsy how they fall, and 
perfefk his piece to the heft of his abilities. There 
muft be a circular building or framing creaked, on which 
this drawing or painting may be performed ; or the 
fame may be done on canvas, or other materiab, and 
fixed or fufpended on the fame buildint^ or framing, to 
anfwer the purpofe complete. It muft be (ighted en« 
tirely firom' the top, either by a glazed dome, or other* 
wife as the artift may think proper. There miift be 



or lefs, acrofs the glafs bar. A hole muil be made in 
the box to admit the beak of an earthen-ware retortg 
into which muil be put manganefe and fea (alt, in pow- 
der, fulphuric acid, and an equal quantity of water inw 
pcegnated with the fteams of burning fulphur (fulphit* 
reous acid). The cover of the box is to be oiade air* 
tight by luting or flips of paper dipped in pafte. The 
apparatus being thus prepared, the belly of the retort 
is to be plunged in water, kept boiling, and in a fhort^ 
time the oxy- muriatic gas will be driven into the boz^ 



an inclofure within the (aid circular building > or fram« will penetrate the paper, and render it of a dazzling 

ing, which fhall prevent an obferver going too near the whitenefs, while the sdkaline ley at the bottom will, by. 

drawing or painting, fo as it may, from all parts it can gradually abfbrbing it, prevent its becoming fo concen* 

be viewed, have its proper eifedt. This inclofure may trated as to deftroy or injure the texture of the paper, 

reprefent a room, or platform, or any other ficuation. From three to four pounds of fulphuric acid will fuffice 

and may be of any form thought moil convenient ; but for one hundred weight of paper, and the operation 

the circular form is particularly recommended. Of will be completed in about eight hours. The (heets as 

whatever extent this infide inclofure may be, there muft they are taken out of the box are to be fized with the 

be over it (fupported from the bottom, or fufpended following mixture : 

iirom the top) a (hade or roof; which, in all diredionSf To i cwt. of clippings of (kin add 14%. of alum, 7 

(hould proje^ fo far beyond this inclofure, as to pre- of calcined vitriol, and 1 lb. of gum arabic, with a fuf* 

vent an obferver from feeing above the drawing or paint* ficient quantity of water to fize 50 reams of fools- cap. 

ing when looking up ; and there muft be without this The fame nlethod will ferve equally well 'to clean en* 

inclofure another interception, to reprefent a wall, pa- gravings or printing; for though the oxy •muriatic acid 

ling, or other interception, as the natural obje^ repre* difcharges all ftatns, dirt, &c. yet it is inoapable of a^ 

fented, or fancy, may dired, (o as cife6lually to prevent ingort printers ink. 

the obferver from feeing below the bottom of the draw* This, however, is not the only tmprpvemei^t in the. 
ing or painting ; by means of which interception, no- manufa^ure of paper derived 'from>^ modern chemiftry. 
thing can be feen on the outer circle but the drawing In Crell's Chemical jinnaii for the year 1797, we have 
or painting intended to reprefent nature. The entrance an account of fome curious^. experiments made by M« 
to the inner inclofure oHifl be from below, a proper L. Brugnatelb', with the view of rendering : 
building or framing being ere6ied for that purpofe, fo Paper incombuftible, . and the writing on^ity'^of 
that no door or other interruption may di(tutb the courfe, indeftru£b'ble by fire» . Of all the ^ubftancea 
circle on which the view is to be reprefentcd. And which he tried,, he foubd the Uquor of flints the moft 
there fhould be, below the painting or drawing, proper proper to fecure paper from deftru^ion by fire. He 
ventilators fixed, (b as to render a current circulation dipped a fheetof papec Xevend^ -times in the above li- 
ef air through the whole ; and the inner inclofure may quor frefh made, or daubed it feveral times over the 
be elevated, at the will of an artift, fo as to make ob- whole paper wi^ a hare bruih, a!:d dried it in the fuii 
fcrvers, on whatever fituation he may wifh they (hould or ia an oven. Paper prepared in this manner loft fome 
imagine themfelves* feel as if really on the very fpot. of its fofcnefs, became a little rougher than btffore, and 
PAPER is an article of fuch importance, and at acquired a lixivious cauftic tafte. ki other rtfpeds it 
* iSoo. pr«fent* of fo enormous a price, that no improvement in wasr not difterent from common white paptr. When 
its manufa^ure (hould pafs unnoticed in a work of this this paper wa& laid upon glowing coals, it did not burn 
Batnre. The difcovery made in France by M. Ber- like common paper, but became redv and. was converted 
tholet of the efEcacy of oxy-muriatic acid in expediting to a coal, which however did not fall into alhes like the 
the procefs of Bleaching (fee that article in this coal of conmion paper, fo that it might therefore be 
Suppt.)y has contributed elTentially to facilitate the ma- con(idered as petriiied paper. This coal, however, is 

exceedingly friable ; for when it is- taken between the 
fingers, or prcffed together in any manner whatever, it 
drops to pieces. Still the difcovery muft be a valuable 



iiufadtures, not only of cotton and linen cloths^ but 
alfo of paper, of which it has even increafed the mate- 
viab. Formerly writing paper could be made of v/i- 
printed linen alone ; but by means of the prooefs of M. 
Bertholet even printed linea may be made into the fineft 



one, if there beany kind of . ink of fuch a nsture as that 
the characters writtei>with it continue viiible on this' 



and whiteft paper, in the year 1795 a patent was coal. Such au ink M. Bruguatelli made by combining 



grranted to Mr Elias Carpenter c^ Bermondfayy Surrey, 
for a method of bleaching paper of fuch materials in the 
vfoier-leaf ox Jheety and fixing it without drying. 

In the preparation of the pjilp, the coarfer ragsase 
to be macerated for two or three days in a cauftic al- 
jLaline ley, and wrought into (heels of paper , in the 
ufual way ; a ftrong wooden box or trough is then to 
be procured, of a tize proportioned to that of the pa- 



diffolved nitrite of ainc with common ink ;. and found, 
that the colour of this mixtuie, though it appeared 
fome what pale on common paper, becxime fo dark on 
prepared papery that words written with it appeared 
more confpicuoua than words written with common 
ink. When the paper was burnt, or reduced to a coal, 
thofe chara^ers were fo vifible, in a clear white colour 
on a dark ground, that they could be read with aa » 



per, lined oa the infide with white painty and fumiihed much eafe as cbaraders written with the beft ink ou 

• ' "^ white. 
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Fan!)o1j€ white {niper. If the ingenious author facceed in hit which might be compared with that of a leaf falliog^vifntaft 



Parach te *"'™P*' ^® difcover a method of rendering his prepa* 
'red paper left friable when hunit, his difcoverf will be 
one of the moft important of the prefent age. 

PARABOLIC Conoid, is a folidgencrated by the 
rotation of a parabola abooc its axis. This folid is equal 
to half its circumfcribed cylinder ; and therefore if the 
bafe be multiplied by the height^ half the preAodt wilt 
be the folid content. 

pARjtBouc Pyramtdoidy is a folid figure, thus named 
by Dr Wallis from its genefis or formattont which 
is thu9 : Let all the fquares of the ordinates of a pa« 
tabola be conceived to be fo placed, that the axis (hall 
pafs perpendicularly through afl their centres ; then the 
a^rgregate of ail thefe planes will form the parabolic 
pyramidoid. This figure is equal to half its circum* 
ifcribed paraUclopipedon. And therefore the folid con* 
tent is found by multiplying the bafe by the' altitude, 
and taking half the produA ; or the one of thefe by 
hsJf the other. 

Parabolic Spate^ k the fpace or area included by 
the curve line and bafe or double ordinate of the panii* 
bola. 

Pazabouc Spindle^ b a folid figure conceived to be 
formed by the rotation of a parabola about its bafe or 
double ordinate. 

Parabolic Spiral^ w a curve anfing from the fuppo- 



fromatroe. The aeroaaut, however, reached the irrouod r^ „, 
unhurt. ^ .^"^"^ 

This ptfachote was of doth, and iu diameter, when 
unfolded, •about twenty-five feet. To ufe fuch inftru. 
mentt with foecefs, it is neceHary that the car be fuf. 
peoded at a coofiderable dtftance from the parachute, 
Ui as that the centre of gravity of the whole ihall be 
vertically below the centre of refinance made by the 
m tQ the defcent of the parachuf e ; for if the car be 
otherwife pUccd, it is evident that the parachute will 
indine to one fide, deicend obliqudy, oifctUate, and the 
fmalleft if regularity in n% figure w^ caufe k to turn 
round its vertical axis. 

PARAGUATAN, a kind of wood which grows 
in Guiana, and promifea to be of great utility as a dye 
fluff. We have feen no botanical defcription of the 
tree ; but from the report made to the Council of Trade 
and Mines, by D. Dominique Garcia Fernandez, in- 
fpcdor of coinage, we learn that its bark, boiled in wa^ 
ter, affords » coloured eztrafi whidi refifts the agency 
of acids for a longer time than braail or logwood ; that 
the cobur may be revived by means of alkalies, after it 
has been deftroyed by comtniiation with adds ; that vi^ 
negar, lemon-juice, and tartar, render this colour more 
brilliant, while they entirely deflroy the colours of bra- 
zil and logwood ; that the fecula of the bark of para- 



fition that the common or Apollonian parabola js bent guatan fixes and attaches stfelf to wool, cotton, and 
or twiftcd till the axis come into the periphery of a 
circle, the ordinates Hill retainifig thdr ^aces and per- 
pendicular pofitions with refpe^ to the circle, all thefe 
lines ftiU remaining in the fame place. This figure is 
fometimes caBed the HeHcoid parabola. 



Alk ; and that the colour is brighter on filk than on 
wool, and brighter on wool than on cotton. The fame 
fecula dried is afterwards folubk in alcohol, to which 
it communicates a tinge fimilar to that afibrded by 
cochineal ; but it muft be confcffed, that the colour ob- 



PARABOLOIDES, parabolas of the higher or- tained from paraguatan has not the force of that oi 

ders. llie equation for all curves of this kind being c^ochineal, though it is fuperior to thofe of madder, 

^ m-.n ^ n :— j,o, ibc proportion of the area of any one braail wood, and logwood. From thefe fa6b D. Fer- 

to the complement of it to the circumfcribing parallelo- nandez confiders the paraguatan as one of the moft va- 

gram, will be as m to n . luable produdions which America furaiflies to Spain. 

PARACENTRIC Motion, denotes the fpace by PARALLAX (fee Eneycl.) ia ufed, «ot only m 



which a revolving planet approaches nearer to, or re 
cedes farther from, the fun, or centre of attra^ion. 

pARACSNTRtc SoUcUoHon of Gravity^ is the fame as 
the vis centripeta. 

PARACHUTE, a kind of large and ftrong um- 
brella, contrived to break a perfon s fall from an air- 
balloon, (hould any siccident happen to the balloon at a 



aflronomy, but alfo in levelling, for the angle contained 
betwetn the line of true Icvd, and that of apparent le- 
vel. And, in other branches of fcience, for the difimnoe 
between the true and apparent places. 

PARALLEL Rulsr, is a nuthemaUcal inftni- 
ment, confifting of two equal rulers, either of wood or 
metal, conneded together by two deader crofs bnrs or 



high elevation. This contrivance was firft thought of blades of equal length, moveable about the points of 
by Blanchard, who at different times, by means of the junction with the rulers. There are other forma of the 



parachute, let fall from his balloon dogs and other ani- 
mals. He ventured even to defcend in this manner 
himfelf ; but, whether from the bad conflru6kion of his 
parachute, or firom falling among trees, he had the mis- 
fortune to break one of his legs. Citizen Gamerin, 
as he choofes to be called, was more fuccefsful. On the 
2ift of Odobcr 1797, he afcended from the garden de 
MauiTeux at half paft five in the evening ; between the 
balloon and the car, in which he fat, was placed the pa- 
rachute, half opened, and forming a kind of tent over 
the aerial traveller ; and when the whole apparatus was 
at a confiderable height, he feparated the parachute 
and car from the balloon. The parachute unf<^ding 



inflrument ; fome, for indance, having the two blades 
Cfoffing in the middle, and fixed only at one end of 
them, the other two ends Aiding in grooves along the 
two rulers, &c. 

The ufe of this inftrument is obvioua. For the 
edge of one of the rulers being applied to any line, the 
other opened to any extent will be always paraflrl to 
the formar ; and confequently any paraUcla to this may 
be draym by the edge of the ruler, opened to aay ex- 
tent. 

PARALLELS, or Flacks or AaMS, in a ficgc, 
are deep trenches, 15 or 18 feet wide, joining the fe- 
veral attacks together ; and ferving to place the guard 



itfelf, was, by his weight and that of the car, drawn of of the trenches in, to be at hand to fupport the work- 

courfe towards the earth. Its fall was at firft flow and men when attacked. There are ufually three in an at- 

vertical ; but foon afterwards it exhibited a kind of ba- tack : the firft is about 600 yards from the oovert-way, 

bncing or vibration, and a rotation gradually increafing, the fccond between 3 and 4001 and the thivd acar oroa 
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ptralWlfni x\it g^ltciu. It is faid they were firft invented or ufcd 
by Vauban. 

PARALLELISM of the Earth's Axis, is that 
invariable fituation of the axis* in the pro^refs of tlte 
earth thro' the annual orbit, by which it always keeps 
parallel to itffelF; fo that if aline be drawn parallel to 
its axis, while in any one pofiticn, the axis, in all other 
portions or parts' of the orbit, will always be parallel to 
the fame line. 

PARAMETER, a certain conftiint right line in 
each of the three conic fedions ; otherwife called ilfo 
iaiuj rfSIum. 

PARAMARIBO, the capital of the Dutch fcttlc- 
ment at Sunnam, is (ituated on the right fide of the 
beautiful river Sarinam, at about i6 or i8 miles di- 
ftance from its month. It is built upon a kind of gra- 
velly rock,^ which is level with the reft of the country, 
in the form of an oblong fquare ; its length is about a 
-mile and a half, and its breadth about half u much. 
All the ftreets, which are perfc^y ftraight, are Uned 
with orange, (haddock, tamarind, and lemon trees* 
which appear in eveTlafting bloom ; while, at the fame 
time, their branches are weighed down with the richeft 
clufters of odoriferous fruit. Neither ftone nor brick is 
made ufe of here for pavement ; the whole being one 



papered or plaftcrcd, but beautifully wamfcottcd with ft 
cedcr, and Brazil, and mahogany wood. "**•• 

TTie number of buildings in Paramaribo is computed 
a^ about 1400, of which the principal is the goveriior'a 
palace, whence there is a private paflage through the 
garden which communicates with Fort Zelandia. Thit 
houfe, and that of the commandant, which has lately 
been burnt, were the only brick- buOdings iu the colo- 
ny. The town-hall is an elegant new building, and co- 
vered with tiles ; here the different court9 arc held, and 
underneath aic the prifons for European delinquents, 
the mijitary excepted, who are confined in the citadel 
of Fort Zelandia. The Proteftant church, where di- 
vine worihip is performed both in French and Low 
Dutch, has a fmall fpire with a clock ; befides which 
there is a Lutheran chapel, and two elegant Jcv^ifli fy- 
nagogues, one German the other Portuguefe. Here is 
alio a large hofpital for the garrifon, and this manfion 
is never empty. The raiUtary ftorcs arc kept in the 
fortrefs, where the fociety foldiers arc alfo lodged in 
barracks, with proper apartments for fome officen. 
The town of Paramaribo has a noble road for /hipping, 
the river before the town being above a mile in breadth, 
and containing fometimes above 100 veflTels of burden, 
moored within a piftolfhot of tlie fhore. Before Hol- 



continued gravel, not inferior to the fineft garden walks land became a province of France, and thereby lo(t 

in England, and ftrewed on the furface with fea (hells, her trade, there were feldom fewer than 80 fhips at Pa- 

The houfes^ which are mdCUy of two and fome of three ramaribo, loading coffee, fugar, cocao, cotton, and in- 

ilorics high, are all built of fine timber, a very few ex- digo> for the mother country, including alfo tlie Gui- 

cepted ; mod of the foundations are of brick, and they nea-men-^hat bring (laves from Africa, and the North 

are roofed with thin fplit boarda, caMt^Jbingksy inflead American and Leeward Ifland vcfFt^ls, which bring 

of flates or tiles. Windows arc very leldom fecn in flour, beef, pork, fpirits, herrings, and m^ickarel faked, 

this country, glafa being inconvenient on account of fpermaceti candles, horfes, and lumber ; for which they 

the heal ; tnftead of which they ufe gauze fraroea : fome receive chiefly molaffes to be didilled into rum. This 

have only the fhutters, which are kept open from fix town is not forti^ed, but is bounded by the river on the 

o'clock in the morning until fix at night. As for chim* fouth eafl; by a large favannah on the wefl; by an im- 
neys, there are none in the colony;. no fires being light* > penetrable wood on the north- eafl ; and is prote^ed by 

ed except in the kitchens, which are always built at Fort Zelandia on the eafl. This citadel is only feparated 

fome diflance from the dwelling houfe, where the from the town by a large efplanade, wheie the troop« 

victuals are dreffed upon the floor, and thcfmoke let parade occafionally. The fort is a regular pentagon, 

out by a hole made in the roof: thefe timber houfes with one gate, fronting Paramaribo, and two baftiont 

are, however, very dear in Surinam^One of them ha- which command the river ; it is very fmall but ftrong. 



ving cofl above L, 15,000 flerling. There is no fpring 
vrater to b<; met with in Paramaribo ; mo ft houfes have 
mrells dug in the rock, which afford but a brackifh kind 
of beverage, only ufed for the negroes, cattle, 5cc. and 
the Europeans have refervoirs or cifterns, in which they 
preferve rain-water for their own confumption ; thofe 
of /licer tafte let it firft drop through a filtering ftone 
into large jars or earthen pots, made by the native In 



being made of rock or hewn ftone, funounded by* 
broad foffe well fupplied with water, befides fome out- 
works. On the eafl fide, fronting the river, is a bat- 
tery of 21 pieces of cannon. Ob one of the baftions is 
a bell, which is ftruck with a hammer by the centinel, 
who is direded by an hour-glafs. On the other is 
planted a large enfign-ftaff, upon which a flag is hotfted 
upon the approach of fhips of war, or on public rejoi- 



dians on purpofe, which they barter at Paramaribo for cing days. The walls are {ix feet thick, with erobra 
other commodities. The inhabitants of this country, fures, but no parapet. 



of every denomination, fleep in hammocks, the negro 
ilaves excepted, who moftly lie on the ground : the 
hammocks ufed by thofe in fuperior ftations are made 
of cotton, ornamented with rich fringe ; thefe are alfo 



Paramaribois a very lively place, the ftreets being ge- 
nerally crowded with planters, failors, foldiers, Jews, 
Indians, and Negroes, while the river is covered with 
canoes, barges, &c. conftantly pafling and repaffing like 



made by the Indians, and fomeiimes worth above twcn* the wherries on the Thames, often accompanied with 
ty guineas 4 neither bedding nor covering is neceffary, l>ands of mufic ; the fhippii^ alfo in the road adorned 



except an awning to keep off the mufquitocs. Some 
people indeed lie on bedfteads ; In that cafe they are 
i'urrounded, inftead of curtains, with gauze pavilions, 
which admit the air freely, and at the fame time keep 
off the fmallcft infed. The houfes in general at Para- 
Tnaribo are elegantly furnifhed with paintings, gilding. 



with their different flags, guns firing, &c. not to men- 
tion the many groupes of boys and girls playing in the 
water, altogether form a pleafmg appearance; and fuch 
gaiety and variety of objects ferve, in fome meafure, to 
compenfate for the many incooveoiences^of the climate. 
Their carriages and drcfs arc truly magnificent ; filk 



ciyftal chandeliers, china jars, Sec; .the rooms are never embroider jj Ceooa velvets, diamonds, gold and filver 
SuPFL. Vol. IL PartL T t lace, 
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ymma. |ace, being daBy worn, and even tbc mailers of trading fmall churchyard of St ft edard, to which the poor and ?«» 

^~?' fhipa appears with buttons and buckles of folid gold, the piou» foon began to flock.; and after a time it was 

They are equally expcnfiye at their tables, where every reported, that, in confeqaence of their prayers at that 

thing that can be called delicate is produced at ahv tomb, fome fick pet ions had rtceived cu*-e8. As Paris 

price, and fenred up in plate and china of the neweft had been a rigorous Janfehid, this was a fine opportu- 

fafhion, and moft exquiiite workmanfhip. But nothing nity for that Ic^ to gain credit to their caufe ; the mi' 

difplays the luxury of the inhabitants of Surinam more radcs were therefore multiplied, and a variety of pcr- 

than the number of (laves by whom they are attended, (bus affe^cd the mod fingular convulGons. 

often twenty or thirty in one family. White fervants The minds of the people becoming inflamed by thefe 

tre feldom to be met with in this colony. extravagancies, the court found it neceifary to Ihut up 

The current money are ftamped cards of different the churchyard, which was don^ on the 27th of Janua- 

talue, from five' (hillings to (ilty pounds: gold and fit- ry 1732. On this occafion, fbme profane wit wrote 

^er is fo fcarce, that the exchange premium for fpecie upon tlic wall of the placo, 

it ohcn 9bove to per cent. A bafe Dantzic coin called t> . » j r r t%- 

... I ^ r V- 1 r *i. r - 'If • J'-'* 'AX feE JLoT, dctenfe a Diev^ 

i Oft. value fomethm? lets than fixpence, is alio current r\ r ' • 1 v 

• c •• - -p r/t J o -* r • f - •L'e lairc miracles en co licii. 

in Surinam. Engn(h and Portufnicic com are fome- 

times met with, but moftly ufed as ornaments by the The convulfions were continued, for a little while, in 

Mulatto, Samboe, Quadeioon, and Negro gtrls. Tlie private houfes, but by degrees the matter fubiided, and 

Negro (laves never rec^vc any paper money ; for as the Abbe Paris was forgotten. 

Uiey cannot read, they do not underftand its value ; The diftlnAfon between miracles exhibited to ferve 

befides, in their hands it would be liable to many acci- "» pJirty, and alt eft ed only by thofe who are zealous in 

dents, from fire or children, and paniculaily from the its fupp^rt, and miraclta performed in the fight of un- 

rats, when it becomes a little grcafy. believers, who, in fpite of their ^cep rooted prejudices. 

This town Is well fupplied with provifions, vix, were converted by them, is too flriking, to be ovcrlook- 

tSatchers meat, fowls, fifh, and ^nifon. Vegetables in ed by any, but thofe who are defirous of drawing a 

particular the country abounds with ; befides the luxu- ftilfe and impious par^lcl ; yc^ has Mr Huitie dared 
ries peculiar to this climate, they import whatever Eu- . to rcprefent the miracles performed at the tomb of this 

rope, Africa, and Afia can afford. Provifions, how- faint as outvving in number, nature, and evidence^ the 

ever, arc excelDvely dear in general, efpe cially thofe im- fnirades of Chrifl and his apoftles — with what truth, 

ported, which are moftly fold by the Jews and maflers the following obfetvations will fhew : 
of (hipa« The firft enjoy extraordinary privileges m \fif It was often objedled by the enemies of the 

this colony ; the latter ere^ temporary warehoules for f^int, and the objedion was never confuted by his^ 

the purpofe of trade, during the time their fbips are friends, that the prq/iratiotts at his fepulchre, like ani- 

loadtng with the produ6tions of the climate. Wheat mal magnctifm more hudy ^ produce J more difeafea than, 

flour is fold from four-pence to one (hilling per pound; they cured Such, furcly^ was not the nature of our 

butter, two (hillings ; batcher's meat never under one Saviour's miracles, 

fhiUing, and often at one (hilling and fixpence ; ducks i/^/j** Though the crowds of fick and infirm perfons 

and fowls from three to four (hillings a couple A who flocked to the tomb for relief were, by ail accounts, 

iingle turkey has fometimes cod one guir.ea and a half; innumerable; yet all the cures, of which the zealous^ 

•ggB aie fold at tlie rate of ^yt^ and European pota- hiftorian of the Miracles could procure vouchers, a- 

toes twelve, fbr^fixpence. Wine three (hillings a bottle, mounted only to nine! Now, were thoufands, and ten 

Jtmafca rum a crown a gallon. Fifli aod vegetables are thoufands of difeafed perfons to appty to fome circum- 

Vtbeap, and fruit almoft for nothing. -foraneous quack, in full affurance of his extrpurdinary 

BARIS (Francis), a man more famous after his abilities and (kill in phy fie, could it furprile any perfon, 

4Mh than during his life, by the miiacles which were if the diftcrapers of eight or nine of them flioiild take a 

faid to be performed at his tomb. He is generally favourable turn while they were under a courfe of his- 

known by the name of Abb^ Paris ; and his pretended ufelefs medicines ? 

1niraclc«, with others of like mannfaAure, have furnifli- 3<^(t» We do not read that of thofe nine who were 

'ed dciflical writers, and Mr Hume in particular, with a cured by the dead Abbe, the greater part were Jcfuiis 

kind of argument againft the reality of the miracles of and enemies to the Janfenifls; whereas the greater part 

tvhich we have an account in the Gofpel. It is mere- of dxir Saviour's miracles were performed upon uiicon- 

ly that we may date his pretenfions fiurly, that we have verted Jews, and on« of them upon the fervant of the 

introduced him to the notice of our readers ; for in Kigh pried, who was thirding for his blood, 
e^ry other refped he is wholly unworthy of their re- ^^fyt The cures reported to have been. performed at 

^rd. He was the fon of a counfellor in Pariiament, the grave of Paris were all fuch as miglit have been ac* 

and had the profpe6t, if he had chofen ity of fuceeed- compliftied by natural means. Thus, a Spaniard who 

ing to hift father's appointment; but he chofe rather to had lod one eye, and was diftrelTed with an inflarona" 

1)ecoffie an ecclefiaftic, and he becanrie a very zealoua tion in the others had the inflamed eye gradually cured,. 

one. He ga^ up all his pofTeflSons to his brdther, re* but not the loft eye reftored. Another perfon having, 

fofed preferment intended for him by the cardinal de pricked his eye with ata awl, lofl'the fight of it in con- 

Noailles, devoted himfelf entirely to retirement, and fequence of the aqueous humour dropping out ; but 

made dockings for his own fnpport, and for the af&dr- his fight was reftored v/hi^ he was paying his devo* 

Imce of the poor. He died, perhaps in confequence of tions to the Abb6-»and fo it woukl have been while 

his rigorous mode of Ufe, May i. 1727, at the age of Ik was curfing the Abb6, had he contioucd las cxecr»> 

totij 37* fill brother ra^d a monument tO'him in the tions for a fuffident lengdi «f tifflc. 
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Pjirif, V^fyf None of the coree fiud to Itve hnea ocrForm- 

.yarthurft^ «d wcre infiantoneouj, /Jll the vorlhtppers at Uic tomb 

perfifted tor days^ feveral of them for wuh, and fome 

JPor months^ daily imploriog the intercefCon of the Abbe 

before they received relief from their complainta. 

6ihJyf Moft of the devotees had been u6ng medicines 

before they applied to the faint, and continued to vSs 

'them during the tvbole time of their appHcatloQ ; whilii 

it is confelFed that the diftempers of others had abated 

'before they determined to foUcit his help. 

•^thly^ Some of the cures aittefted were incomplete^ and 
only of a temporary duration. Thus, the Spaniard was 
iclicved only from the moft inconfiderable part of his 
complaint, and that too but for a very fbort period ; for 
foon after his return home he relapfed into his former 
malady, as vu^s fully attefted by certi6cates and letten 
from Nladrid. All this has been completely proved by 
the Archbifhop of Sens ; who in his Pafioral Infiruc* 
tiotty publifhed at the time the miracles were making a 
noife, haSf 

^thly^ Clearly deteded the deceit and little artifices 
by which thofe pretended miracles were fo long fup? 
ported. To that work we refer our readers ; requeu- 
ing them, after they have read it, to compare the evi- 
dence for the miracles of Paris with the evidence which 
in the article MiaACLE (EncycL) we have ftated for 
the reality of the Gofpel miracles, and to judge for 
themfel^s with the inipartjality of philofophers. 

Paris wrote a few very indifferent books of annota- 
tions on the Epiftles to the Romans, to the Galatiaas> 
and the Hebrews ; but few have ever read them, nor 
would they have refcued the author from oblivion, with- 
out the aid of lus lying wonders. 

PARKHURST (the Rev. John), was the fecond 
ion of John Parkhurft', £fq; of Gate (by in Northamp- 
ton(hire. His mother was Ricarda Dormer, daughter 
of Judge Dormer. He was bom in June 1728, was 
educated at the fchool of Rugby in Waiwickfhire, and 
was afterwards of Claie-hall, Cambridge ; B. A. 17489 
M- A. 1 752 ; and many years fellow of his college. 

Being a younger brother, he was intended for the 
church ; but not long after hb entering into holy or- 
ders his elder brother died* This event made him the 
heir of a very confiderable eftate ; though, as his father 
was Dill living, it was fome time before he came into 
the full pofTeffion of it ; and when he did come into 
the poU'cflion of it, the acquifition of fortune produ- 
ced no change on his manners or his pnrfuits. He 
continued to Cultivate the ftiidies becoming a clergy- 
man ; and from his family coaaeAions, as well as 
from his learning and piety, he certainly had a good 
right to look forward to preferment in his profeiBon ; 
but betaking hirofelf to retirement, and to a life 
of clofe and intenfe ftudy, he fought for no prefer- 
ni£ot ; and, according to the author of the biographi- 
cal iketch of him pnblifhed in the Gentleman's Maga- 
zine» he lived not in an age when merit was urged tor- 



confider churcb-patronage a^ f truit mthet than a tto* 
perty ; and, accordingly, refiiting the influence of mte- 
reft, favour^ and affcSion, prefcnted to the vicarage of 
Epfom, ia Surrey, the Rev. Jonathan Boucher, who 
dill holds it. 1 his gentlem^tn was then known to \iiai 
only by charader ; but having diftinguvfhed himfelf ui 
America, during the revolution, for his loyalty, and by 
teaching the unfophiflicated dodrine^ of the church of 
England to a fet of rebellious fchifmatics at the peril of 
his life, Mr Parkhurft thought, and juiUy thought, that' 
he could not prefent to the vacant living a m^a wh(> 
bad given better proofs of his having a due fenfe of the 
duties of his office. 

In the year 1754, Mr Parkhurll married Sufanna 
Myfter, daughter, and, we believe, hcircfs of John 
Myiler» Efq; of Epfom. It was thus that he became 
patron of the living which he bellowed on Mr Boucher4 
Thia lady died in 1759, leaving him a daughter and 
two fons ; both the fons are, now dead. In the year 
1 76 1 » he married again Millicent Korthey, daughter of 
Thomas Northey, £fq; by whom he had. one daughter^ 
now married to the Rev. Jofeph Thomas. 

In the year 1753, he began his career of author fliip^ 
by publifting, in Svo, '« A friendly Addrefs to the Rev. 
Mr John Weflcy, in relation to a principal Dodrine 
maintained by him and his Afiiftants.^' This work wp 
have not feen ; but though we have no doubt of its va- 
lue, we may fafely fay that it was of very little import- 
ance, when compared with his next publication, which 
was ** An Hebrew and EngUfh Lexicon, without 
Points; to which is added, a methodtcsl Hebrew 
Grammar, without Points, adapted to the ufe of Learn- 
ers, 1762,'' 4to. To attempt a vindication of all the 
etymological and philofophical difquifitions which are 
fcattered through this diAionary, would be very fruit- 
lefs ; but it is not perhaps too much to fay, that we 
have nothing of the kind equal to it in the Englilh lan- 
guage. He continued, however, to correA and improve 
it; and in 1778 another edition of it came out much 
enlarged, and a third in 1792. 

His philobgical (ludies were not confined to the He- 
brew language ; for he publiftied a Greek and Englilli 
Lexicon to the New Tellament ; to which is. prefixed, 
a plain and eafy Greek Grammar, 1 769, 4to ; a feoOnd 
edition, 1794 : and at his death there was in the prefs 
a new edition of both thefe lexicons, iit a lar^e Hvo, 
with his lad corredions ; for he continued to reviie, 
corred, add to, and improve, thefe works, till within a 
few weeks of his death. As, from their nature, there 
cannot be fuppofed to beany thing in didJonarics that 
is particularly attradive and alluriug, this continued in- 
creafing demand for thefe two iiecms to be a fuificient 
proof of their merit. 

He publifhedy «* The Divinity and Pre extflence of 
our Lord and Saviour Jefus Chrift, demonftrated from 
Scripture $ in Anfwer to the firil Sedion of Dr Prteft- 
ley's Introdudion to the Hiftory of early Opinions 
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ward. Yet, in the capacity of a curste» but without concerning Jefua Chtift ; together with Stridures on 



any falary, he long did the duty, with exemplary dili- 
gence and zeal, in his own chapel at Catefby, which, 
after the demolition of the church of the nunnery there* 
ferved as a parifh-church, of which alfo he was the 
patron. 

When, (everal years after, it feU to his lot to exerctfe 
the right of prefentation> he was fo unfafhionable at to 



fome other Parts of the Work, and a Poftfcript rela- 
ting to a late Publication of Mr Gilbert WakeEeld, 
1757," 8vo. This work was very generally regarded 
as completely performing all that its title-page promi- 
fed ; and accordingly the whole edition was foon fold 
off. The brief, evafive, and very.unfatisfadory notice 
taken of this able pamphlet by Dr Prififtley» in ** A 

T t 2 Letter 
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JrthuTft. Letter to DrHorne," &c. ffiewtd only that Le was 
' tiaable to aofwcr it. 

Mr Parkhurft was a man of tery extraordinary inde- 
pendency of mind and firmncfs of principle. In early 
life, along with many other men of diftingui(hed learn- 
Jogy it was alfo objedcd to b'm, that he was an Hut- 
chinfonian ; and on this account alone, in common with 
them, it has been &id that he was neglefled and (hun- 
Bed. 

There is not, in the hiftory of the times, feys the 
biographer already quoted, a circumftance more diffi- 
cult to be accounted for than the unmerited, but increa- 
fing, difrountt nance fhewn to thofc pcrfons to whom 
liutchinfonianifm was then objeAed. Mcthodifts, Pa- 
pifts,. ar.d fcdaritrs of any and of every name, all ftood 
a better chance of being noticed an4cftcemcd than 
Hutchinfonians. Had it even been proved that the 
few peculiar tenets by which they were dtftingui(hed 
from other Chriilians were erroneous, the oppofiiion 
\ they experienced might have been deeftaed hard meafure^ 
becaufe even their opponents allowed their prineiples to 
be inofifenfive, and themfelves to be learned. 

Is this a fair ftatc of the cafe ? We think not The 
early Hutchinfonians had imbibed aH the peculiar no- 
tions of their mafter, and maintained them with a de- 
gree of acrimony which would have difgraced any 
caufc. Being in general very little acquainted with the 
higher matbematics» as Mr Hutchinfoo himfelf feem^i 
likewife to have been, they cenfured dogmatically 
works which, without that knowledge, they could not 
fully underftand ; whilft they msrintaintd, with equal 
dogmattfm, as matters of fad^, hypothefes, which a mo- 
derate (hare of mathematical fcience would have (hewn 
tliem to be impoffiblc. Had they ftc»pt here, no harm 
would have been d«ne ; they might have enjoyed their 
^vourite notions in peace : but unfortunately they ac- 
eufed of Atheifm, Dcifnn, or Socinianifm, alt who 
thought not cxa£Uy ai/% thought, both in natural phi- 
^ibphy and in theology. Becaufe Ncvrton and Clarke 
nau dcmonft rated that the motions of the planets can- 
not be the effed of the impulfion of any material fluid, 
Hutchinfon, with fome of his followers, affirmed, that 
thefe two illuflrious men had' entered into a fcrious dc- 
iign to overturn the Chriftiaa religion, and eftablifh in 
England the woifhip of the Heathen Jupiter, or the 
Stoical anima mumiL Becauiiis the Btfhops Pearfen, 
Bull, and others, who had uniformly been confidered 
as the ableft defenders of the Catholic faith, thought 
Dot exa6ily as Hutchinfon thought of the filiation of 
the Son of God, they were condemned by the pupils 
of his fchool as jlriatu^ or at leaft Semi-arians; and the 
writer of this flcetch has heard a living Hutchinfonian 
pronounce the fame cenfure, and for the fame reaibn, 
on the present illuilrious Bi(hop of Rochefter, and the 
DO le(^ illuftriotis Whitaker. 

That Doen, who thus condemned all that before 
them had been deemed great and good in phyfical 
fcience and Chri&ian theology> ihpuld meet with fome 
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difcoHntenance whfle they continued of fuch a fbint, rarkbeft^ 
needs not furcly excite much wonder ; but that the dif- 
countenance is increafing, we believe not to be true 
The Hutchinfonfans, as foon as they became lefs vio- 
lent agatnft thofe who differed from them, had their 
(hare of preferment, in proportion to their number^ 
with otheis ; and we donbt not they will continue to 
have it, while they altow that a man may be no hefTtic, 
though be beKeve not Mr Hutchinfon to have been in- 
fallible. The late excellent Bi(hop Home was an avow- 
ed Hutchinfonian, though not an outrageous one like 
Julius Bate ; and we have been told, and ha^e reafon 
to believe, that the Bi(hop of St A(aph is Hkewife a 
moderate favourer of the fame fyftem. I'herc may be 
others on the epifcopal bench j but perhaps two out of 
lwenty-(ix is the fall proportions of Hutehinfonian di- 
vines of eminence in England. It is true that Mr 
Parkhuril was a man of great learning and great worth; 
but before we attribute his want of preferment in the 
church CO his Hutchin£bntanifm, it is incumbent upon 
vs to fay why Mr Whitaker, who Ts no Hutchinfon ian» 
is dill nothing more than the re^ur of Ruan-Lanyhorne. 

Mr Parkhurft, however, was not, if his biographer 
deferves credit, a thorough- paced Hutchinfonian ; for 
though he continued to read Hutchinfen's writirgs as 
long as he read at all, he was ever leady to allow, that 
he was oftenu'mes a coufufed and bad writer, and fome- 
times unbecomingly violent. 'Co have been -deterred 
from reading the works of an author, who, with all his 
faults, ceitainly throws out many itfeful hints, for fear 
of being thought a HtKchinfonian, vrauld have betray- 
ed a puhllanimity of which Mr Parkhurft was inca* 
pable. What he believed he was not afraid to profefs; 
and never profelTcd to believe any thing which he did 
not very (lucerely believe. An eat neft lover of truth, 
he fought it where only it is to be found — in the Scrip- 
tures (a) The ftudy of thefe was at once the bu(ine{s 
and the pleafure of his life ; from his earlieft to his la« 
teft years, he was an hard ftudent ; and had the daily 
occupations of every 24 hours of his life been portioned 
out, as it is fatd thofe «f king Alfred were, into three 
equal parts, there is rcafon to believe that a deficiency 
would rarely have been found in the eight hours allotted 
to ftudy. What the fruits have been of a life fo condud- 
ed, few theologians, . it is prefumed, need to be inform* 
ed, it being hardly within the fcope of a fuppofition» 
that any man will now &t d«>wn to the ftudy of the 
Scriptures without availing himfelf of the affiftance to 
be obtained from his learned labours. Thefe labours 
oeafed at Epfom in Surrey, where this great and good 
roan died> on March the 21ft, 1797. Belidea the works 
which we have mentioned, there is in the Gentleman's 
Magazine, for Auguft 17971 a curious letter of his on 
the ConfufioQ of Tongues at Babel. 

Mr Parkhurft^B chaiader may be colle^ed with to^ 
krable accuracy even from this imperfe6l (ketch of his 
life. His notions of church patronage do him honour ; 
and aa a farther iaftance of the high (ienfe he entertain- 
ed 



(a) This is vague language, which is the fource of much ufelefs controverfy, and therefore ooght to be avoided. 
If by irutbt in this pafTage, be meant religious truth, we admit the aflertion in ^he only fenfc in which we think 
it can have been made. If the author means tf// truth, he writes nonfenfe; for the Scriptures treat not of^^c- 
metry or algebra^ where truth is certainly to be fbuad ; and we think that they have a higher objcd t^han tvcn 
wucbamct and 4iJlronomy% 
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Ptrkhtirft, ed of ftrtft jufticf , and the fteady refblution with which 
parkinfoD. j^g pra6)ifed it on all occafions, an incident which oc- 
' currcd between him and one of his tenants, within 
tbcfe ten yeara, may here be mentioned. I'hia man 
fallingr behind hand in the payment of his rent» which 
was L. 500 per annum^ it was reprefented to his land- 
lord that it was owing to his being oirer- rented. This 
being believed to be the caici a new valuation was 
made ; and it was then agreed that, for the future* the 
rent (hould not be more than L.450. JufUy inferring, 
moreover^ that if the farm was then too dear^ it muit 
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Pleafant Flowers which our Engllfk Ayrc will permit ParldnfoR, 
to be nurfed up : with a Kitchen -garden of all manner 'arfooi. 
of Herbcs, Roots, and Fruits, for Meat or Saufe, &c, 
&c. CoUeAed by John PaTkinfon apothecary, of Lon- 
don, 1629, foUo, 612 pages. In this work the plant« 
are arranged without any exaft oidcr: nearly 1000 
plants are fcparattly dcfcribcd, of which 780 are figu. 
red on 1 29 tables, which appear to have been cut ex- 
prefsly for this work. Parkinfon was, it is conceived, 
the firft Englifli author who feparately defcribed and 
figured the fubjcAa of the flower garden ; and this book 



occefTarily have been always too dear, unaiked, and of is therefore a valuable curiofity, as exhibiting a com- 
hia own accord, he immediately ftruck off L. 50 from plete view of the extent of the Engliih garden at the 



the commencement of the leafe ; and inftaotly refunded 
all that he had received more than IL.^^oper annum. 

Mr Parkhurft vi^as tn his^ perfon rather below the 
middle fize, but remarkably upright, and firm in his 
gait. He was all his life of a fickly habit : and his 
hading fo remarkably lludious and fedentary a Ufe (it 
having, for many years, been his conflant pra^ice to 
rife at five, and, in winter, to light his own fire) to the 
very verge of David's limits of the Hfe of man, is a 
confolatory proof to men of fimtlar habits, how much, 
under many difad vantages, may ft ill be efiedied by ftrid 
temperance and a careful regimen. He alfo gave leis 
of his time to the ordinary interruptions of life than is 
common. In an hofpitable, friendly, and pleafant 
neighbourhood, he vifited little ; alleging, that fuch a 
courfe of life neither faited his temper, his health, nor 
his ftudics. Yet he was of fociable manners ; and his 
converiktion always inflru^ive, often delightful : for 
his ftores of knowlecig* were fo larg^e, that he too has 
often been called a walking library. He belonged to 
no clubs; he frequented no public places; and tliere are 
few men who, towards the clpfe of hfe, may not, on a 



beginning of the laft century. 1 1" may ^ perhaps, be 

neceffary to inform the reader, that Paradifus in Sole, 

is meant to exprefs the author's name. Park In fun. 

2. In 1640 he publi/hed his Thcairvm Bctanlcum ; or 

Theatre of Plants, or an Herbal c^ a large extent : 

containing therein, a more ample and exad Hiftory 

and declaration of the Phyfical Herbs and Plants than 

are in other Authors, &c. &c- London, folio, 1 746 

pages. This work had been the labour of the author's 

life ; and he tells us that, owing to •< the difaftroua 

times," and other impediments, the printing of it waa 

long retarded. Dr Pulteney is of opinion, that, allow- 

ing for the defers common to the age, Parkiofon will 

appear •« more of an original author than Gerard or 

Johnlbn, independent of the advantages he might derive 

from being pofterior to them. His theatre was carried 

on through a long fcries of years, and he profited by 

the works of forae late authors, which Johnfon^ tliough 

they were equally in his power, had neglcded to ufe. 

Parkinfon's defcription«, in many inftances, appear to be 

new. He is more particular in pointing out the places 

of growth. Johnfon had defcribed about 28 ca plants, 
p^».b;r,r«« i.«« ^. o^^ »T«i...r- 1 ^. '^ ' 



letrofpcA, reflect with fhame and forrow^ how much of Parkinfon has near 3800. Thefe accumulations ren- 
•u^: : ki I. ..u... ^ *t - ~ .... .^MM^^A aU^ *T'I t. d^m • ^1^ ^ n 



their precious time has thus heen thrown away, or, per- 
haps, worfe than thrown away. 

Like many other men of infirm and fickly frames, 
Mr Parkhuril was alfo irritable, and quick, warm, and 
eameft, in his refentments, though never unforgiving. 
But whether it be or be not a matter of reproach lo 
pofTeis a mind fo coallituted, it certainly is much to 
any man's credit to countera^ and Ciibdue it by an at- 
tention to the injundions of religion. This Mr Park- 
hurft efre6lually did : and few men have pafftd through 
a long life more at peace with his neighbours, more re- 
fjf>e6lcd by men of learning, more beloved by his friends, 
or more honoured by his family. 

PA RKINvSON (John). Of this ingenious EngUth 
Bk^, Dkl. botanift, one of the iirft and mod induflrious cultiva- 
tors of that fcience among us, the memorials that re- 
main ate very fcanty. He was born in 1367, was bred 
an apothecary, and refided in London. He rofe to 
fuch reputation in his profcifion as to be appointed apo 



dcred the Theatrum Biftanicum the moll copious book 
on the fubjcd in the Englllh language; and it may be 
prcfumcd, that it gained equally the approbation of 
r^edical peoph,»and of all thofe who were curious and '- 
inquifitive in this kiod of knowled;;€." \ 

PARSONS (James), an excellent phyfician and po- 
lite fcholar, was born at Barnltaple, in Dcvonfiiire, in ^'^ ^*^ 
March 170;. His father, who was the youngeft of 
nine fons of Colonel Farfons, and nearly related to the 
baronet of that name, being appointed banack-mafter 
at Bohon in Ireland, rcmovtd with his family into that 
kingdom foon after the birth of his then only fon 
J^mes, who received at Dublin the early part of his c- 
duca«;{oii, and, by the afliftance of proper mafterp, laid 
a confiderable foundation of claiUcal and other ufcful ' 
learning, which enabled him to become tutor to Lord 
Kiijgliwn. Turning his attention to the ftudy of ma- 
dicine, he went aftci wards to Paris, where » to ufe hh 
own words) " lie followed the moil eminent DrofcfFora 



thecary to King James I. ; and, on the publication of in the fcveral fchools, as Aftnic, Dubois, Lcmcry, aiyj 



his Theatre of Plants, he obtained from the unfortu- 
nate fucceflbr of that prince the title of Botanic us Regis 
frimar'ius. The time of his death cannot be exa<^tly 
afcertained \ but, as his Herbal was published in 1640, 
and it appears that he was living at that tigie, he mufl 
have attained his 7 ;d year. 

Parkinfon's firli publication was, his r. Paradift in 



othcib ; attended the anatomical ledVurcs of the moft 
famous [. ^unaud and Dc CatJ ; and chcmicaL at the 
King s Garden at St Corfie. He followed the phyfi- 
clans in both holpitals of the Hotel Dieu and I.a Cha- 
rite, and the chemical, lectures and viemonftrations of 
Lemery and Bouldoc ; and in botany Jufficu. Havings 
fii)I(hcd thtfe fludies, his proieflorb gave him honoul^. 



Sole Paradifus terrefirisy or, A Garden of all Sorts of able attcltationa of his having followed them with dili- 

. gcncc: 
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^atfotit. jrenee and hiduftrf, whk:h mtitled bim to take th« de- courfe of yean, in fickoefs and in health." It wa« bts Mm 

grcea of do^or and profcflbr of the art of medicine, in particular requeft, that he fhould not be baried tOl 

any iMiiverfity in the dominions of Fiance. Intending^ fome change fhould appear in his corpfe ; a requcft 

to return to England, he judged it unneceflary to take which occafioncd him to he kept unburied 17 days, artd 

degrees in Paris, unkfa he had rcfolved to reiide there ; even then fcarce the Aightcf^ alteration was perceivable. 

anS as it was more expenfivct he therefore went to the He was buried at Hendoo, in a vault which he had 

tmiverfity of Rheims, in Champaign, where, by virtfie caufed to be built on the ground purchafed on the 

of his atteftations, he was immediately admitted to death of his fon Jam^ where his tomb had a very 

three examinations, as if he had finished his Uudies in commendatory infcriptioo. 

that academy ; and there was honoured with his de- It would carry us beyond our ufual limits to enter 
grees June 1 1. 1 75^, In the July following he came into an enumeration of the many curious articles at va* 
to London^ and was foon employed by Dr James Dou- rious times commonicated to the public by Dr Parfonst 
:gla8 to afjBft him in his anatomical works, where in fome which may be £een in the Anecdotes of Bowyer. We 
time he began to pra6^i(e. He was ele6led a member (hall therefore cloCe this article with an extra^ frona 
of the Royal Society in 1740; and, after due exami- Dr Maty's eulogium : '< The furprifing variety of 
nation, was admhted a licentiate of th6 coHege of phy- branches which Dr Parlbns embraced, and the feveral 
iBcians AprS i. 1751 ; paying college fees and bond Hvingas well at dead languages he had a knowle^^ of^ 
ftamps of difFerent denominations to the amount of qualiHed him abundar^ly for the place of affiftant fe- 
L. 41 : 2 : 8, fu^e6^ alfo to quarterage of L* 2 cretary for foreign correfpondences, which the council 
j>er annum. In 1755 he paid a farther fum of L« 7, of the Royal Society bedowed upon him about the 
which, with the quarterage money already paid, made year 1750. He acquitted himfelf to the utmoft of his 
up the fum of L* 1 6, in lieu of a]l fimire payments." power of the fun^ions of this place, till a few years 
On his arrival in London, by the recommendation of -before his death, .when he refigned in favour of his 
his Paris friends, he ytw introduced to the acquaintance friend, who now gratefully pays this laft tribute to his 
of Dr Mead, -Sir Hans Sloane, and Dr James Douglas, memory. Dr Parfons loined to his academical honours 
This great anatomifl made ufe of his ailklance, not on- thofe which the Royal College of Pbyficians of Lon- 
ly in his anatoinioal preparations, but alfo in his repre- don beftowed upon him, by admitting him, after due 
fentations of morbid and other appearances; a lift of fe- -cxaminttion, licentiate^ on the firft day of April 1751. 
veral of which was m the hands of his friend Dr Maty, The diffusive fpirit of our friend was only equalled by 
who had prepared an eloge on Dr Parfons, which was his dciire of information. To both thefie principles he 
never ufed, b^t which, by the favour of Mrs Parfons, owed the intimacies which he formed with fome of the 
Mr Nichols has preferved at large. Though Dr Par- greateft men of his time. The tiames of Folkes, Hales, 
fons cultivated the feveral branches of the profefGon of Mead, Stukely, Needham, Baker^ CoUinfon, and Gar- 
phyfic, he was principally employed in the obftetrical den, may be mentioned on this occafion, and many 
line. In 1738, by the intereft of his friend Dr Dou- more might be added. Weekly meetings were formedf 
glas, he was appointed phyfician to the public infir- where the earlicd intelligence w^as received and commu- 
mary in St Giles's. In 1739 he married Mifs Eliza- nicated of any diicovery both here and abroad; and 
belh Reynolds, by whom he had two fons and a daugh- new trials were made, to bring to the teft of experience 
ttr, wlio all died your>g. Dr Parfons reiidtd for ma- the reality or ufefulnefs of thefe difcovcries. Here it 
ny years in Red Lion Square, where he frequently en- was that the microfcopical animals found in feveral in- 
joyed the company and converfation of Dr Stukely, Bi- fufions were firfl produced ; the propagation of feveral 
ihop Lyttleton, Mr Henry Baker, Dr Knight, and infefis by fe&ion afcercained ; the conftancy of Nature 
many other of the molt diflinguifhed members of the amidfl thefe wonderful changes eftabHfhed. His Re- 
Royal and Antiquanan Societies, and that of Arts, mains of Japhet, . being Hiftorical Enquiries ioto the 
Manufadures, and Commerce ; giving weekly an cle- Affinity and Origin of the European Languages, are 
^ant dinner to a large but fele6l party. He enjoyed al- a moft laborious performance, tending to prove the an- 
fo the literary correfpondence of D'Argcnville, Buffon, tiquity of the firfk inhabitants of thefe iflands as being 
Le Cat, Beccaria, Amb. Bertrand, Valltravers, Afca- originally defcended from Goracr and Magog, above 
nius, TurberviUe Needham, Dr Garden, and others of 1 00c years before Chrift, their grimitive and ft ill fub- 
the raofl diftinguifhed rank in fcience. As a prafki- filling bnguage, and iu affinity with fome others. It 
tioner, he was judicious, careful, honed, and remarkably cannot be denied but that there is much ingenuity^ as 
humane to the poor } as a friend, obliging and commu- ' well as true learning, in this work, which helps con- 
nicative ; chearful and decent in converfation, fevere viction, and often fupplies the want of it. But we 
and f)ri£k in his morals, and attentive to fill with pro- cannot help thinking that our friend's warm feelings 
priety all the various duties of life. In 1769, finding now and then miflead his judgment, and that fome at 
his health {^nnpaired, he propofed to retire from bufi- leaft of his conje6tures, reiling upon partial traditions, 
tiefs and from London ; and with that view difpdied of and poetical fcraps of Iriih filids and Welfh bards, are 
a confiderable number of his books and fofiils, and lefs fatisfa&ory than his tables of affinity between the 
went to Bridol. But he returned foon after to his old feveral northern languages, as deduced from one com- 
' houfe, and died in it after a week's illnefs, on the 4th mon (lock. Literature, ' however, is much obliged to 
of April, 1770. By his laft will, dated in Odlober him for having in this, as well as in many of his other 
1766, he gave his whole property to Mrs Parfons ; and works, opened a new field of obfervatioDs and difcove- 
in cafe of her death before him, to Mifs Mary Reyr ries. In enumerating our learned friend's diflertations, 
nolds her only fifier, '* in recompence for her af- we find our (elves at a lofs whether we fhould follow 
fedionate attention to him and to his wife, for a long the order of fubjeds or of time ; neither is it eafy to 

account 
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PtH^Af. geeount for Actr furpnfing^ variety nnA quick fucccf- 
fion. The truth is, that his eaganefs after knowledge 
was fucb, as to embrace almod with equal facih'ty all 
Its branches, and with equal zeal to afcertain the merit 
of inventions, and afcribc to their rcfpeftiVe, and fome- 
times unknown, authors, the glory of the difcovcry. 
Many operations, which the ancients have tranfmittcd 
to us, have been thought fabulous, merely from our ig- 
norance of the art by which they were performed. Thus 
the burning of the (hips of the Romans at a confider- 
able diftance, during the fiege of Syracufe, by Archi- 
medes, would perhaps ftiU continue to be exploded, 
liad not the celebrated M. Buffbn in France ftiewn the 
poffibility of it, by prcfenting' and defcribing a model 
of a fpeculum, or rather aUcmblagc of mirrors, by 
which he could fet fire at the diftance of feveral bun* 
dred feet. In the contriving, indeed, though not in 
the executing of fuch an apparatus, he had in K>me mea^ 
fure been forcftalled by a writer now very httle known 
or read. This Dr Parfons proved in a very fatisfac- 
tory manner ; and he had the pleafure to 6nd the 
French philoibpher did not refufc to the Jcfuit his 
fiiare in the invention, ancf was not at afl offended by 
the Ijberty he had taken. Another French difcovery, 
I ntean a new kind of painting fathered upon the an- 
cients, was reduced to its real value, in a paper which 
fhewed our author was poflelTed of a good tafte for the 
fine art« : and I am informed that his fl^ill in mufic was 
by no means inferior, and that his favourite amufement 
was the flute. Richly, it appears from thefe perform- 
ances, did our author merit the honour of being a mem- 
ber of the Antiquarian Society, which long ago had 
affociated him to its labours. To another feciety, 
founded upon the great principles of humanity, patrio- 
tifro, and natural emulation, he undoubtedly was great- 
ly ukful(A).x He aflifted at moft of their general 
meetings and committees, and was for many ycara 
chairman to that of agricuhure ; always equally ready 
to point out and to promote ufcful improvements, and 
to oppofe the iiiterefted views of fraud and ignorance, 
£b infeparable firom very extenfive aflbeiations. No 
fooner was thir fociety (3) formed, than Dr Parfons 
became a member of it. Intimately convinced of the 
noblenefs of its views, though from his flation in life 
little concerned in its fuccefs, he grudged neither attend- 
ance nor expence. Neither ambitious of taking the 
lead, nor fond of oppoiition, he joined in any meafure 
he thought right; and (bbmitted cheerfully to the fen- 
timents of the majority, though ac^ainft his^ own private 
opinion. The juft: ideas he had of the dignity of our 
profefiion, as well as of the common links which ought 
to unite all its members, notwithftanding the differences^ 
of country, religion, or places of education, made him 
'hexr impatiently the (hackles laid upon a great number 
of refpedable practitioners t. he wifhed, fondly wifhed; 
to fee thefe broken ; not with a view of empty honour 
and dangerous power, but as the only means offerving 
mankind more effe6h]a]]y, checking the progrefs of de- 
nning mea and illiterate praditioners, and diffiiiing 
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through the whole body a fpirit of emulation.. Though Parfonr 
by frequent difappointments he forefaw, as well as we, ' 

the little chance of a fpcedy redrefs, he nobly peril fted P»%'»- 
in the attempt ; and had he lived to the final event, . ^ ^^ | 
would undoubtedly, like Cato, Hill have preferred the 
conquered caufe to that fupported by the gods. After 
having tncd to retire from bufinefs and from London, 
tor the fake of his health, and having difpofed of rtioft 
of his books with tjiat view, he found it. incon6ftent 
with his happinefs to forfake all the advantages which 
a long refidence in the capital, and the many coiincc- 
tlons he had fotmed, had rendered habitual to him. He 
therefore returned to his old houfe, and died in it, after 
a fhort illnefs, April 4. 1770. The ftyle of our friend's 
compofition was fufficiently clear in defcriptlon, tho* 
in argument not fo clofc as could have heed wifhed. 
Full of his ideas, he did not always fo difpofe and con- 
nc6t them together, as to produce in the minds of his 
readers that convittion which was in his own. He too 
much defpifed thofe additional graces which command 
attention when joined to learning, obfervation, and 
found reafoning. Let us hope that his example and 
fpirit will animate all his coUcagnes j and that ihofc 
praftitioners who are in the fame circunvllances will be 
induced to join their brethren, fure to find amongflx 
them thofe great blefSngs of life, freedom, equality, in- 
formation, and friend/hip. As long as thefe greit prin- 
ciples (hall fubiifl in this fociety, and I truft they will 
outlall the longcft liver, there is no donbt but the mem- 
bcrs will meet with the reward honed men are ambi- 
tious of, the approbation of their confciencc, the e- 
lleem of the vinoous, the remembrance of pofterity.*' 

PARODICAL Degrees, in an equation, a term 
that has been fometlmes ufcd to denote the feveral re- 
gular terms in a quadratic, cubic, biquadratic, &c. 
equation, when the indices of the powers afccnd or de. 
fcend orderly in an arithmetical progrcffion. Thus, x^ 
-J- TO «* + n X = / is a cubic equation where no term 
is wanting, but having all its parodic degrees; the in- 
dices of the term* regularly defccnding thus, 3, 2, J, Q. 

PARTY Arches^ in arcliitcdlure, are arches built 
between feparate tenures, where the property is inter- 
mixed, and apartments over each other do not belong: 
to the fame eftatc. 

PjRrr fVallj, are partitions of brick made bet wee r». 
buildings in feparate occtipations-, for preventing i>ic 
fpread of fire. Thefe are made thicker than the exter- 
nal walls ; and their thicknefs in London is regulated' 
by ad of Parliament of the i^th of George III. 

PASSIGRAPHY, the art of writing on any fub- 
jt&. fo as- to be underftood by all nations (See Univer' > 
fal CaJKAcrsRS in thi» Sufiplemefa), In France, where 
every thing is admired that is-new, and every vagary 
of the imagination of a pretended philofopher thought 
pradicable, a pfopofal has lately been made to introduce 
one univerfal language into the world, conftruded by a 
few metaphyficians on the laws of human thought. And 
to this language,. in its- written form, is- to be given the 
name of fa^graphj* Such readers as think this idle 

dream 



(a) The Society for the Encourageitlent of Art»| Manufa&urea, and Commeroe. He likewlfe was aflbciated: 
to the Economical Society at Berne,. Dec. 26. 1763. 

(c) A Medical: Society inftituted by Dr FothergiU, and other /e^eftable phyficians, licentiateBy in vindicatioQ: 
id thor prifikgea f wberc^it (hould £ccai| thi^ eulogy ira9 inteaded to be pronounced. 
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ilt'J'i ^'^*'" worthy their attention (which li far from being ire two fmall red bodies, like lungs ; nod from the fto- P«rl, 

the cafe with us), will find fome ingenious thoughts oa mach goes a long channel or gut, which takes a circuit ^^°^^^ 

the hiflory of a philofophical language, in the ad vo- round the mufcular coluRin above-mentioned, and endi 

lume of Nicholfon^i Journal of Natural Pbllofophy^ ^c, in the anus, which lies oppofite to the mouth, and is 

PATH OF THE vERxrx, a term frequently ufed by covered with a fmall thin leaf, like a flap. Though 

Mr Flamfteed, in his Dodrine of the Sphere, denoting the natives pretend to diilinguifh the fexes by the ap- 

a circle, defcribed by any point of the earth's furfaoe pearance of the (hell, calling the flat ones maled, and 

as the earth turns round its axis. This point is confi- thofe which are thick, concave, and vaulted, femalesi 

dered as vertical to the earth's centre ; and is the fame our author, on a clc^e infpe61ion, could not perceive 

with what is called the vertex or zenith in the Ptolo- any vidble fexual diBcrence." 

maic projection. The pearls are only in the fofter part of the animal, 

PEARL FisHy IS commonly confidered as an afcidim and never in the firm mufcular column above- mention- 

^fee Mytilus, Encyel.) ; but this is denied by a late ed. They are found, in general, near the earth, and 

author, who feema to have paid great attention co the on both fides of the mouth. From the appearancie of 

pearl- tiihery at Ceylon. It has never, he fays, been ac- the ihell a Ju4gment may be formed, with greater or 

. curat ely defcribed. It does not refiemble the a/ciJia of lefc probability, whether it contains pearbor not. Thofe 

Xinnzusi and as he thinks it nuiy form a new genus, which have .a thick calcareous cruft upon them, to 

he gives the following account of it : vrhichferfiuU (fea tubes) Tubuli marlni irregulariier in" 

*' The fi(h is faftened to the upper and lower (hells tortu Crtfiagals Cbamar lazuras^ Ltpas tintinabuium^ 

by two white flat pieces of mufcular fubftance, which Madreporte^ MiUipore^ CelUpore^ Gorgonts^ SpongU^ and- 

have been called ears, and extend about two inches from other Zoophytes, are faftened, have arrived at their fuH 

the thick part of the body, g^rowing gradually thinner, growth, and commonly contain the bed pearls; but 

The extremity of each ear lies loofe, acid is fui rounded by . thofe that .appear fmooth, <ontain either none, or fioian 

a double brown fringed fine. Thefe lie almoft the third ones only. 

part of an inch from the outer part of the fhell, and are In the article (EncycL) in titled, Manner of Fl/hing 

continually moved by the animaL Next to thefe, above for Pearls in the Eqft Indies^ we have moft unaccount* 

and below, are fituated two other double fringed move- ably faid, that ^' the beft divers will keep uiider water 

able fubftancet, like the .bronchise of a fi(h. Thefe ears near half an hour^ and the red not lefs tlian a quarter!" 

and fringes are joined to a cylindrical piece of flefh of This is a very .great miftake ; for M. Le Beck alTures 

• the Gze of a man's thumb, which is harder and of a us, that the time during which a diver is able to re- 
more mufcular nature than the reft of the body. It main under water ftldom exceeds two minutes; and 
lies about the centre of the (hells, and is firmly attach- that, even after that (hort period, he difcharges, on 
ed to the middle of each. This, io fa^, is that part emerging from the fea, a quantity bf water, and fome- 
of the pearl- fifh which ferves to open and (hut the (hells, times a little blood, from his mouth and nofe. We have 
Where this colunrm is faflened, we find on the fle(h mentioned the danger which the divers run of becoming 
deep impreffions, and on the (hett various nodes of round a prey to monflrous fifhes. Thefe fifhes are fharks ; ^ 
or oblong forms, like imperfedl pearb. .Between this which fuch a dread is jiidly entertained, that the moft 
part and the hinge {cardo) lies the principal body of expert divers will not, on any account, defcend, till the 

p tlie animal, fcparated from the reft, and (haped like a conjurer ha& performed his ceremonies of inchantment. 

: bag. i The mouth is near the hinge of the fhell, enve- Thefe confift in a number of prayers, learned by heart, 

loped in a veil, and has a double flap or lip on each that nobody, probably not even the conjurer bimfelf, 

lide ( from thence we obferve the throat {afophagtu) underflands, which he, ftanding on the (bore, continues 

defcending like a thread to the ftomach. Clofc to the muttering and grumbling frofh fun rife until the boats 

mouth there is a curved brownifh tongue, half an inch return. During this period, he is obliged to abftain 

in length, with an obtufe point ; on the concave fide of from food and deep, othcrwife his prayers would have 

this defcends a furrow, ^ which the animal opens and no avail: he is> however, allowed to drink ; which pri- 

(huts, and probably ufes to convey food to its mouth, vilege he indulges in a high decree, and is frequently 

- Near its middle are two bliii(h fpots, which feem to be fo giddy, as to be nendered very unfit for devotion, 

the eyes. .In 9 pretty deep hole, near the bafe of the Some of the conjurers accompany the divers in their 

. tongue, lies the beard V'xffui)^ faftened by two fiefhy boats; which pleafcs them very much, aa they have 

roots, and. cpniifting of almoft 100 fibres, each an inch tht^ir protestors near at hand. 

long, of a dajk green colour, with a metallic luftre; they PEDOMETER, (fee Ehcycl.)^ is the name given 

are undivided, parallel, Jind flattened. In general, the by Mr L^win Tliugwell to an tnftrument, which is ra- 

' ^i^^ '* morcLthan thrceqaarters of an inch without the thcr an improved f erambulator than the inllrument 

cleft Irima) ; but if the animal is diflurbed, it contra6ls which we have noticed by the nnme of Pedometer. The 

. it conuderably. The top of each of thefe threads ter- chief improvement made by him on the perambulator 

minatcs- in a circular gland or head, hkc ihc Jilgnta of (fee that article, Enr.ycL) is in the fizc of the wheel, 

many plants. With this hyffus they fallen themfelvcs of which the circumference meafares i6t feet, or one 

to rocks, corals, and other folid bodies; by it the young ,pole, adapted to Gtanter's conclfe method of arithmetic, 

pearl-fi(h cling to the old ones, and with it the animal and divided into 25 equal parts, correfponding to the 

procures its food, by extending and contrafiing it at links oi his chwn for land meafuring. There is like- 

/pleafurc. Snull (hell fifh, on which they partly live, wife a contrivance in Mr ThugwcU's pedometer, for 

.are often found clinging to the former. The flomach compelling tlie attention of the traveller to the inftfu- 

^ies clofe to the root of the beard, and has, on its lower ment at the end of every mile. It is very ingenious, 

;:fide, a protraded obtufe point. Above the ftcmach luid abundantly fimple; but we hardly think it of fuffi- 
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cfent ImportincC' to fill the (pace which a complete de* 
rcription of it would occupy in this Wotk. It is fuUy 
defcribed in the LtHcrs and Paper t of the Bath and Weft 
of England Society^ for the Encouragement of j^grkuU 
tare ; and iikewife in the 6th volume of the Repertory 
of Arts and ManufaSares^ 

PEGUEy the ancient capital of the kingdom of the 
fame name (fee Pegv» Encycl,)^ appears to have been a 
'quadrangle^ each fide meafuring about a mile and a half. 
It was furroonded by a ditch and wall ; which, before 
the latter tumbled down^ and the former. was filled up^ 
muft have fumifhed no contemptible defence. The 
breadth of .the ditch appears to be about 60 yards ; its 
depth, where not choked up, about ten or twelve feet f 
and there is ftiU in it water eooiiv^h to impede an eaftern 
ficf^. The wall has been at leaft %$ feet high, and its 
breadth at the bafe not lefs than 40. It is compofed 
of brick, badly cemented together with clay, mortar* 
and has had on it fmall equidifianfbaftions, about 300 
yards afunder. 

Nothing can exhibit a more ftriking picture of de* 
folation than the infide of this wall. We have clfewhere 
given an account of the almoft incefiant wars between 
the kings of Pegue aif d Birma or Barma. In the year 
1757, the Birman fovcrcign carried the city of Pegue 
by aOault, razed every dwelling to the groundi and dif- 
perfed, or led into captivity, all the inhabitants. The 
pagodas, which are very numerous, were the only build* 



of the country, is 361 feet ; and above the intenor ter^ 
race, 331 feet. On the fouth-eaft angle of the upper 
terrace there are two handfome faloons, or keounsf late- 
ly ere^ed. The roof is compofed of different ftages, 
fupported by pillars. Captain Symcs, from whofe mc^ 
moir in' the Aiiatic Refearches this account is taken* 
judged the length of each faloon to be about 60 feet* 
and the breadth 30. The ceiline of one of them was 
already embellifhed with gold leat, and the pillars lac^ 
quered; the other, when he faw it, was not comple- 
ted. Tbey are made entirely of wood. The carving 
on the outfide is very cmious. He faw feveral unfinifh- 
ed figures, intended to be fixed on different parts of the 
building ; fome of them not ill fhapen, and many ex« 
ceedingly grotefque. Splendid images of Gaudma (the 
Birman objedt of adoration) were preparing, which' he 
underilood were defigaed to occupy the infide of thefe 
keouns. 

At each angle of the interior terrace i% a pyramidi- 
cal pagoda, 67 feet in height, refembling, in miniature, 
the great pagoda. In front of the one in the fouth-wefl 
corner are four gigantic reprefentations in mafonry of 
Palloo, or the man deft royer^ half beaft, half human, feat- 
ed on their hams, each with a large club on the right 
fhoulder. 

Nearly in the centre of the eaft face of the' area ara 
two human figures in ftucco beneath a gilded umbrelhb 
One ftanding, repreients a man with a book before him. 



ings that cfcaped the fury of the conqueror ; and of and a pen in his hand, He is called Thagsamee^ the 



thefe the gr<at pagoda of Shoemadoo has alone been 
attended to, and repaired. 

This extraordinary edifice is built on a double ter- 
race, one raifed upon another. The lower and greater 
terrace is about ten feet above the natural level of the 
ground. It is quadrangular. The upper and lefler ter« 
race is of a like fhapc, raifed about 20 feet above the 
lower terrace, or 30 above the level of the country. 
Thefe terraces are afcendcd by flights of ftone flepo. 



recorder of mortal user its and mortal mifdeeds. The 
other, a female figure kneeling, is Maha Sumjere^ the 
protedrefs of the univerfe, as long as the univerfe is 
doomed to lafl : but when the time of general diflblu- 
tion arrives, by her hand the world is to be overwhelm^ 
ed, and deftroyed everlafUngly. 

Oo the north fide of the great pagoda are three large 
bells, of good workmanfhip, fufpendcd near the ground 
between pillars. Several deeis horns are ftrewed around. 



broken and negleAed. On each fide are dwellings of Thofe who come to pay their devotions firft take up 
the Rahaans or priefts, raifed on timbers four or five one of the horns, and llrike the bell three times, giving 

feet from the ground. Their houfea confift only of a '" "- n— 1-^ -- ^1- ^ r«. • « - 

fingle hall. The wooden pillars- that fupport them are 
turned with neatnefs. The roof is of tile, and the 
fides of iheathing-boards. There are a number of bare 
benches in every houfe, on which the Rahaans fleep. 
They appear to have no furniture. 

Shoemadoo is a pyramid, compofed of brick*and plaf^ 
ter, with fine iheil mortar, without excavation or aper- 



an alternate ftrokc to the ground. This ad is to an- 
nounce to the fpirit of Gaudma the approach of a fup- 
pliant. There are feveral low benches near the bottom 
of the pagoda, on which the perfon who comes to pray 
places his offering ; which generally confifU of boiled- 
rice, a plate of fweetmeats, or cocoa-nut fried in oil. 
When it is given, the devotee cares not what becomes 
of it. The crows and dogs commonly eat it up in the 



ture of any fort ; odagonal at the bafe, aad fpiral at preience of the donor, who never attempts to prevent 
the top. Six feet from the ground there is a wide or moled the animals. "* 



ledge, which furronnds the bafe of the building; on the 
pbne of which are 57 fmall fpires, of equal fixe, and 
equidiftant. One of them meafured 27 feet in iieight, 
and 40 in circumference at the bottom. On a higher 
ledge there is another row, confifling of 53 fptres, of 



There are many fmall pagodas on the areas of both ter- 
races, which are negleded, and fuffered to fall into de- 
cay. Numberlefs images of Gaudma lie indifcriminate* 
ly fcattered. A pious Birman who purchafes an idol, 
firff procures the ceremony of confecration to be per- 



fimilar fhape and meafurement. A great* variety of formed by the Rahaans^ then takes his purchafe to what- 

0iouldings encircles the building; and ornaments, iome- ever facred building is moil convenient, and there places 

what reuitabling the ftear de fysf furround what may be it either in the fhelter of a ieoun^ or on the open ground 

caUed the bafe of the fpire. -Circular mouldings like* before the temple : nor does he ever after feem to have 

wife gird this part to a confiderable height; above any anxiety about its prefervation, but leaves the divinity. 

which there are ornaments ia ftuoco^ not onlike the to ihift for itfelf . 

leaves of a Corinthian capital ; and the whole is crown* From the upper ledge that furrounds the bafe of « 

€d by a /«», or umbrella of open iron-work, from which Shoemadoo, the profpe^ of 'the country is extcnfivc 

rifes an iron rod witlfa gilded penant. * and pidurefque ; but it is a profped of Nature in her, 

• 'The extreme height of the buildingy from the level rudefl ftate. There are few inhabitants, and fcarcely 

SiTPPL. Vol. II. Part I. Uu any 
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Frg«e. any culuvatioD* ^he hilb of Marlahan rife to the eaft 
vrard ; and the Sitattg river^ winding along the plains, 
gives here and there an interrapte4 view of its waters. 
To the north-north weft, above 40 miles, are the Gai* 
iadzet hills, whence the Pegue ri?er takes its rife ; hills 
remarkable only for the noubme effe^ of their atmof- 
phere. In every other dire^^n the eye looks over a 
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pots of «water on the roof. And there it a partscolar Pei&cir 
clafs of people* whofe bufinefs it is to prevent and ex- H 
tinguifli fires. 

PEISHCAR, in Bengal, principal in ofEce. 

PEISHCUSH, a fine, tribute, or pi^fent. 

PELL (Dr John), an eminent £ngli(h mathemati- 
cian, defcended ftom an ancient family in Ijncolnfhire, 



boondlefs plain^ chequered by a wild intermixture of was bom at Southwick in Suflex, March i. i6io» 
wood and water. where his father was miniftcr. He receifed his gram* 
The prefent king of the Birmans has entirely alter- mar education at the freefchool at Stenniog in that 
ed the fyftem of his piedeceflbrs. He has turned his county. At the age of 13 he was fent to Trinity col- 
attention to the population and improvement, rather lege in Cambridge, being then as good a fcholar as moft 
than the extenfion, of his dominions ; and feems more mafters of arts in that univerlicy ; but thopgh he was 



defirous to conciliate his new fubjefis by mildnefs, than 
to rule them through terror. He has abrogated feve- 
ral fevere penal laws impofed upon the Tauens or Pe« 
gucrs : juilice is now diflributed impartially ; and the 
only diuin6tion at prefrnt between a Birman and Ta- 
lien ^confifts in the exclufion of the latter from all pub- 
lic offices of truft and power. 

No a6l of the Birman government is more likely to 
reconcile the Taliens to the Birman yoke than the re- 
ftoration of their ancient place of abode, and the pre- 



eminently flcillcd in the Greek and Hebrew languages, 
he never offered himfelf a candidate at the eltdion of 
fcholars or fellows of his college. His perfon was hand- 
fomc^ and being of a ilrong conlLitUtion, ufing little 
or no recrtationff, he profccuted his ftudies with the 
more application and intenfenefs. 

In 1 629 he drew up the " Defcription and Ufe of the 
Quadrant, written for the Ufe of a Friend," in two 
books *, the origmal manufcript of which is ftill extant 
among his papers in the Royal Society. And the fame 



fervation and embeUifhment of the pagoda of Shot ma- year he held a coirefpondence with Mr Briggs on the 
doo. So fentible was the king of this, as well as of the fubje^ of logarithms. 



advantages that mufl accrue to the ftate from an in 
creafe of culture and population, that fome years ago 
be iffued orders to rebuild Pegue, encouraged new fet- 
tle rs by liberal grants, and invited the fcattered fami* 
lies of former inhabitants to retiu-n and repeople their 
deferted city. 

Pegue, in its renovated (late, feems to be built on 
the plan of the former city. It is a fquare, each fide 
meafuiing about half a mile. It is fenced round by a 
flockade, from 10 to 12 feet high. There is one main 



In 16,^0, he wrote Modus fupputamdi Ephaneridct 
/yironomlcat^ isfc. ad an, \ 630 accommodatiu / and, A 
Key to unlock the meaning of Joliannes Trichemius, in 
his Difcourfe on Steganography : which Key he imparted 
to Mr Samuel Hartlib and Mr Jacob Homeds. The 
fame year he took the degree of Mailer of Arts at 
Cambridge. And the year following he was incorpo- 
rated in the univerfity of Oxford. June the 7th, he 
wrote A Letter to Mr Edmond Wingate on Loga- 
rithms : and, Od. 5. 1631, CommentcUioHei in Cofmo^ 



krcet running eaft and wef^ which is interfered at grapblam jllftediu 

right angles by two fmaller flreets, not yet finifhed. At In 1632 he married Ithamarta, fecond daughter of 

each e](tremity of the principal ftreet there is a gate in Mr Henry Reginolles of London, by whom he had four 

the (lockade, which is (hut eaily in the evening. After fons ar\d four daughters.— -March 6. 1634, he finilhed 

that hour, entrance during the night is confined to a his *' A ilronomical Hifiory of Obfervations of Heavenly 

wickec. Each of thefe gates is defended by a forry Motions and Appearances;" and April the icth, his 

piece of ordnance, and a few mufqueteers, who never Ecliptica Prognoft'ua^ or Foreknowcr of the Eclipfe;, &c. 

pod centinels, and are ufually afieep. Thete are alfo in 1634 he tranflated ** The EverlalUng Tables of Hea* 



two other gates on the north and fouth fides of the 
flockade. 

The houfes of the inhabitants of Pegue are far from 
commodious, agreeably to European notions of accom« 
mow^ation ; but they are at leafl as much fo as the houfes 
of other Indian towns; There are no brjck buildings 
ID Pegue, except fuch as belong to the king, or are de- 
dicated to Gaudma. The king has prohibited the ufe 
of brick or hont in private buildings, from the appre^ 
bcniion, that if people got leave to build brick houfes, 
they might ere€l brick fortifications, dangerous to the 
fecurity of the ftate. The houfes, therefore, are all 



venly Motions,'^ grounded upon the Obfervations of 
all Times, and agreeing with them all, by Philip Lanf- 
berg, of Ghent in Flandeia. And June the i^th, the 
fame year, he committed to writing ** The Manner of 
Deducing his Aftronomical Tables out of the Tables 
and Axioms of PhiHp Lan(berg." — March the 9th, 
1625, he wrote **• A Letter of Remarks on Gellibrand's. 
Mathematical Difcourfe on the Variation of the Magne- 
tic Needle." And the 3d of Juue following, another on 
the bmc fubjed. 

His eminence in mathematical knowledge was now 
fo great, that he was thought worthy of a Profefibr's 



made of mats or (heathing-boards, fupported on bam* chair in that foience ; and, upon the vacancy of one at 
boos or pofts. Being compofed of fuch combuftible Amfterdam in 1639, ^^^ William Bofwell, the Englifh 
materials, the inhabitants are under continual diead of Refidcnt with the States General, ufed his infecreft, that 



fire, againft which they take every precaiition. The 
roofs are lightly covered ; and at each door (lands a 
long bamboo, with a hook at the end, to pull down the 
thatch : alfo another pole, with a grating of fplit bam- 
boo at the extremity, about three feet ^uare, to fup- 



he might fuceeed in that Profeiforfhip. It was not fill- 
ed up, however, till 1642, when Pell was cKofen to it ; 
and he read with great applaufe public le^ures upon 
Diophantus.-«-In 1644 he printed at Amfterdam, in 
two pages 4to, *•* A Refutation of LongomootaDUs's. 



prefb flame by prefFure. Almoft every houfc has earthea Difcom^," De Vera ClrcuU Menfura. 
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Pel!. In 1646, on the invitation of the Prince of Orange, 

he removed to the new college at Breda, as Profcffor 
of Mathematics, with a falary of looo guilder^ a year. 
His Idea Maiheffosi which he hsd addreffed to Mr 
Hartliby who in 16^9 had fent it to Des Cartes and 
Merfenne, was printed 1650 at London, in 12 mo, in 
Englifh, with the title of An Idea of Mathematics^ at 
the end of Mr John Durie's Reformed Library- keeper. 
It is alfo printed by Mr Hook, in his Philofophical 
Colleftions, N^ 5. p. 127.; and is eileemed our au- 
thor's principal work. 

In 1652 Pell returned to England ; and to 1654. he 
waa fent by the protedtor Cromwell agent to the Pro- 
tefiant Cantons in Switzerland ; where he continued 
till June 23. 1658, when he fet out for England, where 
he arrived about the time of Cromwell's death. His 
negociations abroad gave afterwards a general fatisfac- 
tion, as it appeared he had done no fmaU fervice to the 
intereft of King Charles It. and of the church of Eng- 
land ; fo that he was encouraged to enter into holy or«. 
ders : and in the year 1661 he was inflituted to the 
redtory ojf Fobbing in Eflez, given him by the king. 
In December that year^ he brought into the upper 
iioufe of convocation the calendar reformed by him^ 
affifted by Sancroft, afterwards archbifhop of Canter- 
t>ury. In 1673 ^^ ^^^ prefented by Sheldon, bifhop 
of London, to the reftory of Laingdon in Eflex ; and, 
upon the promotion of that bifhop to the fee of Can- 
terbury foon after, became one of his domeftic chap- 
lains. He was then doAor of divinity, and expe6led 
to be made a dean ; but his improvement in the philofo^ 
phical and mathematical fciences was fo much the bent 
of his genius, that he did not much purfue his private 
advantage. The truth is, he was a helplefs nian, as to 
worldly affairs ; and his tenants and relations impofed 
upon him, cozened him of the profits of his parfonage, 
and kept him fo indigent, that ht wanted ncceflaries, 
even ink and paper, to his dying day. He was for 
fome time confined to the King's^bench prifon for debt ; 
l>ut, iri March 1682, was invited by Dr Whitler to 
live in the college of phyficians. Here he continued 
till June following ; when he was obliged, by his ill 
date of health, to remove to the houfe of a grandchild 
of his in St Margaret's church-yard, Weftminfter. But 
he died at the houfe of Mr Cothorne, reader of the 
church of St Giles's in the Fields, December the 1 2th,, 
1685, in the 74th year of his age, and was interred at 
the expence of Dr Bufby, mailer of Weftminfter fchool, 
and Nlr Sharp, redor of St Giles's, in the redor's 
vault under that church. — ^Dr Pell publifhed fome other 
things not yet mentioned ; a- lift of which is as follows, 

I. An Exercitation concerning Eafter ; 1644, in4to. 
2. A Table of io,ooe fquare numbers, &c. ; 1672, 
folio. 3. An InaugursQ' Oration at his entering upon 
the Profeflbrfhtp at Dreda. 4. He made great altera- 
tions and additions to Khoniua's Algebra, printed at 
London 1668, 4to, under the title 6f An Introduction 
to Algebra, tranllated out df the High Dutch into 
Englilh by Thomas Branker, much altered and aug- 
tnented by D. P (Dr Pell). Alfo a Table 6f Odd 
Numbers, lefs than 100,0*: o, fhewing thofe that are in« 
compolite, &c. fuppntated' by the fame Thomas Bran* 
iter. 5. His Controverfy with Longomontanus con- 
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ceming the Quadrature of the Circle ; Amflerdam, 
1646,410. 

He like wife wrote a Demonftration of the 2d and 
10th books of Euclid ; which piece was in MS. in the 
library of Lord B re re ton in Che (hire : as alfo Archi- 
medes's Arenarius, and the greateft part of Diophan- 
tus's fix books of Arithmetic ; of which author he was 
preparing, Auguft 1644, a new edition, in which he 
intended to corrc^ the tranflation, and make new 
illuftrations. H^^ficrned likewife to publiih an edi- 
tion of Apollonius ; but laid it afide, in May 164^, at 
the defire of Golius, who was engaged in an edition of 
that author from an Arabic mauufcript, given him at 
Aleppo 1 8 years before. Letters of Dr Pell to Sir 
Charles Cavendi(h, in the Royal Society. 

Some of his manufcripts he left at Brer^ton in 
Cheftiire, where he refided fome years, being the feat of 
William Lord Brereton, who had been his pupil at Bre- 
da. A great many others came into the hands of Dr 
Bufby ; which Mr Hook was defired to ufe his endea- 
vouts to obtain for the Society. But they continued 
buried under duft, and mixed with the papers and pam- 
phlets of Dr Bufby, in four large boxes, till 1755; 
when Dr Birch, fecretary to the Royal Society, pro- 
cured th^m for that body, from the truftees of Dr 
Bufby. The colleAion contains, not only Pell's mathe- 
matical papers, letters to him, and copies of thofe from 
him, &c. but alfo feveral manufcripts of Walter War- 
ner, the mathematician and philofopher, who lived in 
the reigns of James I. and Charles I. 

Dr Pell invented the method of ranging the feveral 
fteps of an algeb^ical calcnlus, in a proper order, in 
fo many diftin6t lines, with the number affixed to each 
ftep, and a (hort dcfcription of the operation or pro« 
cefs in the line. He aUb invented the character -f- for 
divifion, (^ for involution, lu for evolution *. m ffutton^s 

PELLET! £R (Bertrand), was bom at ^z,jor.i\t Matbematif. 
in 1 76 1, and very foon bcgr.n to difpiay an infatiable^'^ ^'^'•' 
thirft of fcience. It frequently happens, however, that***^* 
young men, iincerely defirous of mftruAion, have no 
means or place where they can be affifted in the deve- 
iopement of their natural talents, no mafter who may 
point out the direct road to fcience, and that order and 
method, without which the efforts of the individual too 
often lead him from the obje6i of his purfuit, inftead of 
bringing him nearer to it. This was not the cafe with 
young relletier. He found every advantage in his fa- 
ther's houfe, where he received the firft elements of the 
art of wiiich he was afterwards the ornament ; and his 
fubfequent progrefs was made under Darcet, wiio ha- 
lving remarked in him that fagacity which may be call- 
ed the inftin6i of fcience, admitted him among the pu- 
pils attached to' the chemical laboratory of the college 
of 'France. Five years df conftant application and ftu- 
tly under fuch a mafter, who was himfelf formed by 
nature, pcrfefted by experience, and affe^ionately dif- 
pofed towards his pupil, afforded this young man a flock 
of knowledge very unufual at his age. He foon gave 
a convincing proof of this, by publiihing, at the age of 
21, a fet of very excellent obiervations on the arfenical 
acid. Macquer, by mixing nitre with the oxyd of ar- 
fenic, had difcovered in the refiduc pf this operation 
a fait foluble in water, fufceptible of cryftallization in 
tetrahedral priTms, which he denominated the neutral 

U u 2 arfenical 
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NIetier. arfenictl fait. It is the arfcniat of pnta/h. He was of tin. 
opinion that no acid could decoropofe it ; but Pelletier 
(hewed, that the fulphun'c acid diftiiled from it does 
difengage the acid of arfenic He fhewed the true 
caufe why the neutral arfenical fait is not decompofable 
in dofed vcffcls ; and particularly the order of affinity 
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Hit firft erperSmcnts were made at Parh i sfterPnM*^ 
which he repaired to the foundry at Romilly, to verify . *'° "^^ 
them in the large way. The following year he was re- 
ceived a member of the Academy of Sciences at Paris^ 
and fbortlj afterwards went to hn Fere» with Borda an4 
General DaboviHc» to affift in experiments upon a new 



by which the fait itfelf is formed in the difliltation of gunpowder. Being obh'ged, in order to render his ex* 

the nitrate of potaHi, and the white oxyd of arfenic. ' ^ '' *" i- -% * 

He explains in what refpe^b this fait differs from what 

Macquer called the liver of arfenic. Pelletier had been 

anticipated in this work by Scheele, by Bergman, by 

the academicians of Dijon, and by Bertliollet ; but he 

pofTefFed at lead the merit, in the firft eiTay of his 

powers, of having clearly developed all the phenomena 

of this operation, by retaining and even determining the 

quantity of gas it was capable of affording. After the 

fame principles it was that he decompofed the arfenico- 

ammoniacal fait, by (hewing how, in the decon^ofitioa 

of this laft, the pure arfenical acid is obtained in the 

form of a deliquefcent gbfs. In this work we may ob« 

ferve the fagacity with which he was enabled to dcvc- 

lope all the phenomona of thefe compofitions and de- 

compoiitions, by tracing thofe delicate threads of fcien- 

tific relation which connefl the feries of fads, and 

are imperceptible to ordinary minds. 

Encouraged by the fuccefs of thefe firft woiks, which 
he prefented with the fenfibility of grateful attachment 
to his inftrudor, he communicated his obfervations on 
the cryftallization of fulphur, cinnabar, and the deli- 
quefccnt falts ; the examination of zeolites, particularly 
the falfe zeolite of Fribourg in Brifgaw, which he 
found to be merely an ore of zinc ; obfervations on the 
dephlogiflicated or oxygenated muriatic acid, relative 
to the abforption of oxygen ; on the formation of ethers, 



periments more decifive, to pais great part of the day 
in the open air during a cold and humid feafon, his 
health, which was naturally delicate, became coniider. 
ably impaired. He b<*gan to recover his health, when he 
again became the vidua of his zeal for the fcience he fo 
fuocefsfuUy cultivated. He had nearly periflied by re^ 
fpiring the oxygenated muriatic acid gas. A violent 
attack of convuliivc ailhma, which returned during fe« 
veral days, was the firfl confcquence of this unhappy 
accident. The diforder then feemed to abate ; but it 
was incurable. The al&ftance of arc was infuffident to 
{ave him ; and he died in Paris, on the a 1 ft of July 1 797^ 
of a pulmonary confuraption, in the flower of his age. 

PENDULUM (vSec Ency^L). Befides the cffca$ 
of heat and cold on the length of the pendulum rod, 
and of courfe on its ifockronifm, it may certainly be 
worth while« in the conftrudion of clocks intended to 
meafure time with the utmofi poffible exadoeis, to take 
into coniideration the refiftance of the air, which, by its 
unequal deniity, varying the weight of the pendulum, 
muft in a fmall degree accelerate or retard its motion* 
The celebrated David Rittenhoufe, who paid particu- 
lar attention to this fubjed« eitimates the extreme dif- 
ference of velocity, arifing from thib caufe, at half a fe- 
cond a day ; and he obferves, that a remedy dependent 
on the barometer will not be ftridly accurate, as the 
weight of the entire column of air does not precifcly 



particularly the muriatic and the acetous ; and feveral correfpond with the denfity of iu bafe. He propofes. 



memoirs on the operation of phofphorus made in the 
large way ; its converfion into phofphoric acid, and its 
combination with fulphur and moft metallic fubftances. 
It was by his operations on that mofl aftoniHiing pro- 
dudion of chemiftry, phofphorus, that he burned him- 
felf fo dangeroufly as nearly to have loft his life. After 



therefore, as a very Ample and eafy lemedy, that the 
pendulum (hall, as ufnal, con lifts of an inflexible rod 
carrying the ball beneath, and continued above the centre 
of fufpenfion to an equal (or an unequal) diftance up- 
wards. At this extremity is to be fixed another baQ of 
the fame dimenfions (or greater or lefs, according as 



the cure of his wound, which confined him to his bed the continuation is (horter or longer), but made as 

for fix months, he immediately began the analyfis of hght as poffible. The ofcillations of this upper j>att 

the various plumbagos of France, England, Germany, wdl be accelerated by its buoyancy by the fame quanti- 

' Spain, and America, and found means to give novelty ty as thofe of the lower would b^ retarded ; and thus, 

and intereft to his work, even after the publication of by a proper adjuftment, the two effects might be made 

Scheele on the fame objed. The analyfis of the car- to balance and corre6i each other. 



bonat of barytes led him to make experiments on ani' 
mals ; which prove that this earth is a true poifon, 
whether it be adminiftered in the form of the native car- 
bonat of barytes, or whether it be taken from the de- 
compofition of the fulphat, even though again combined 
with another acid. 



Our author made a compound pendulum on thefe 
principles, of about one foot in its whole length. This 
pendulum, on many trials, made in the air 57 vibrations 
in a minute. On immerfing tlie whole in water, it made 
59 vibrations in the fame time ; (hewing evidently, that 
its returns were quicker in fo denfe a medium as water 



Chemifts have given the name oi Jirontlan to a new- than in the air. (This is contrary to what takes place 



ly difcovered earth, from the name of the phce where 
it vras fir ft found. Pelletier analyfed it, and difcovered 
it in the fulphat of barytes. He likewife analyfed the 
verditer of England, of which painters and paper-hang- 
ers make fo much ufe. He difcovered a procefs for 



vrith the common pendulum). When the lower bob 
or pendulum only was plunged in water, it oiade no 
more than 44 vibrations in a minute. 

PENNANT (Jhomas, Efq.}, fo well known in the 
republic of letters as a writer ot travels and of natural 



preparing it in the large way, by treating with lime the hiftory, was an ancient Briton by birthi having drawn 

precipitate obtained from the decompofition of nitrat of his firft breath in Flintfhire, in 1726. His family has 

copper by lime. By his procefs, vetditer is afforded been fettled in that county for nuuiy centuries ; we learn 

equal in beauty to that which comes from England, from himfelf that he received the rudiments of hit edo- 

lie was likewife one of the firft chemifts who fhewed cation at Wrexham, whence he was removed to FuU 

the pofiibility of refining bell metal| and feparating the ham. Soon after this he was fent to Oxford i and ha« 

ring 
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|i»intiit ?iiif imrib a conflderaWe proficiency in the daffica, he 

V - M applied himfclf within the wall« of that tmivcrfity to at* 

tain a knowledge of jttriQnvdeBce ; but we flo not find 

that he ever entei ed lumielf of any of the inns ei court) 

or followed the lawaa a profeffioo. 

The ruling pai&ons of mankind are excited, and the 
future current of their livea frequently difc^ed, by tri- 
vial circumftanccs- One of the greateft painters of our 
age was attracted with ao irrefilHble impuire towards 
his art by the perufal of a treatife on it ; and we have 
the authority of the fubjcA of this memoir for afiert* 
ing, that a preient of Willughby's Ornithology, at an 
early period, firft gave him a turn for natural hiftory, 
which has never once abandoned him tiu-uugh the coarfe 
of a very long life. 

Mr Pennant commenced his travels vrith great pro- 
priety at horoe, where he made hsmfelf acquainted with 
the manners, produ6tion8, and curiofities, of his native 
CQUntry, before he (allied forth to infped thofc of other 
nations. He then repaired to the continent ; and not 
only afcquRtd confklerable additional knowledge rela- 
tive to his favourite iludies, but became acquainted^ and 
eftabliihed a correfpondence, with foine of the greateft 
men of the age. 

On his return he married, and had two children, but 
did not come into the family fortune until he was thirty- 
feven years of age, at which time he was fettled at 
Downing. 

Having loft his wife, he appears to have fet out once 
mott ftnr the continent, and to have formed an acquaint- 
ance with Voltaire, Buffon, Haller, Palks, &c- He 
had by this time acquired confiderable reputation as a 
icientificiman, having commenced his career as an au- 
• f our voli thor fo ewfy as 1750. His Britifh Zoology*^ efta- 
***' blifhed his reputation as a naturalift; and this received 

a frefh acceffioa of celebrity in confequence of his ac- 
quaintance with Linnaeus, and his intercourfe by letters 
wich all the celebrated naturalifls in Europe. 

Early in life he had undertaken a moft interefting 
tour to Cornwall; aiid he now entertained an ardent de- 
fire to furvey the works of nature in the northern ex- 
tremities of the ifland. He accordingly fet out for 
Scotland, and in 1771 favoured the public with an en-- 
tThrecvolitcrtaining account of his Tour f, which was fo well 
4to* received as to pafs through feveral editions. Not con- 

tent with the main land of Great Britain, he was am- 
bitioHS to furvey the iflands in the vicipity, and accord- 
ingly penetrated to the Hebrides, and vifited Man. 

It is not to be fuppofed that he would leave his own 
country unexplored ; on the contrary, he minutely de- 
fcribed all its wonders. He did net fail on this occa- 
fion to prefent the world with the refult of his enqui- 
ries, for in 1778 he commenced the publication of his 
f Two vols Welch Tour J. 

^^' In four years after this ( » 782) appeared the account 

I One voL of the Journey from Chefter to London I, in which he 

^^' refutes the vulgar opinion that it is uninterefting ; and 

in two years more his Ar£Lic Zoology^ an admirable 

work, greatly prized both here and in other countries. 

In 1790 appeared a quarto volume, fimply entitled 

Of London ; in which he obfervef that dbis work is 

compoOed from obfervations, originally made without 

any view of puUication* ** Let me requeft (fays he in 

the preface) the good inhabitants of London and Weft- 

misifter not to be oSeoded at my having ftuffed their 
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Iliad into a nutfliell j the account of the city of Lon- Pe^na'-t, 
don and liberties of Weftminfter into a quarto vo- » ^ 
lume. I have condcnfed into it all I could ; omitted 
nothing that fuggefted itfelf ; nor amplified any thing 
to make it a guinea book. In a word, it is done in 
my own manner, from which I am grown too old to 
depart. 

*• I. fed within myfelf a certain monitor that warns 
me (adds he) to hang up my pen in time, before its 
powers are weakened, and rendered vifibly impaiit-d. 
I wait not for the admonition of friends. Thave the 
Archbifhop of Grenada in my eye ; and fear the-imbe* 
cility of human nature might produce in long-worri 
age the fame treatment of my Kind advifers as po<^r 
Gil Bias had from his moft reverend patron. My li- 
terary bequefts to future times, and more ferious con- 
cerns, muft occupy the remnant of my days. This clofes 
my put^c labours." 

Notwithtlanding his parting addrefs, the example of 
the Archbilhop of Grenada, and the concluding fcn- 
tencc of •* Falete ^ PUmdhey* we find Mr Pennant 
adventuring once more in the ocean of literature, at a 
late period of his life, and trying his fortune again wiih 
all the eagemefs of a young author. 

He accordingly publilhcd the Natural Hiftory of the 
parifhes of Holywell an3 Downing*, within the pre-* One vol; 
cinds of the latter of which he had refided about half '***'• 
a century. 

He alfo prefented the public, a very fhort time be* 
fore his deaths with a fplendid work,. conGfting of 2 
vols. 4to. entitled The View of Hindooftan ; in the 
preface to which he candidly ftates his motives for this 
new attempt. ** I had many folicitations from private 
Tnends (fays he), and a fc;w wifhes from perfons un- 
known, delivered in the public prints, to conunit to the 
prefs a part, in the form in which the pofthumous vo. 
himes might hereafter make their appearance. I might 
have pleaded the imprudence of the attempt, at my time 
of life, of beginning fo arduous an undertaking in my 
71ft year. 

** I happily, till veiy lately, had fcarcely any admo- 
nition of the advanced feafon. I pltmged into the fca 
of trouble, and with my papers in one hand, made my 
way through the waves with the other, and brought 
them fccuTC to land. This, alas I is finite boafting. I 
muft fubmit to the judgment of the public, and Icain 
from thence how far I am to be cenfured for fo grievous 
an offence againft the maxim of Ariftotle, who fixes the * 
decline of human abilities to the 49th year. 

" I ought to ihudder, when I confider the wear and 
tear of 22 years ; and feel fhocked at the remark of the 
elegant Delanty, who obfcrvcs, * that it is generally 
agreed among wife men, that few attempts, at Icaft in 
a learned way, have ever been wifely undertaken and 
happily executed after that periled !' 

** I cannot defend the wifdom : yet from the good 
fortune of my life I will attempt the execution." 

Thefe valuable volumes are drawn up by Mr Pen* 
nant in the manner of his injtroduAion to the Ardlio 
Zoology. The plates, 23 in number, are admirably 
engraved, and one (the Napaul pheafant) is beautifully 
coloured. 

In addition to the lift of h'terary labours sdready enu* 
merated, is a letter on an earthquake fdt at Downing^ 
in Flintfhire^ *^^^^Sil another inierted in the fame 

publi* 
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P«»ni»ne, publication ^» in 1 756, on corallo'd bodies ( « 7*^ fc6«»/»f ) 
ggnnaruim, ^olleded by him : his Synopfis of Quadrupedi, publifti. 
cd in 177 1 ; a pamphlet on the Mihtia \ a paper oi the 
Turkey ; and a volume of Mifccllanics. 

Mr Pennant attained academical honours* of all kind9» 
iiaving had the degree of LL D. conferred on him by 
the oniverfity in v-hich he was educated, he was a Fel- 
low of the koyal Society, and a member rf the Society 
of Antiquaries, a Fellow of ♦be Royal Society of UpfaJ 
in Sweden, a member of the Amirrican Phtlofophical 
Society, 'an honorary member of the Anglo- Linuaeao 
Society, dcc« h 

The ample fortune left him by his father enabled Mr 
Pennant to keep an hofpitable table, and alfo to prefent 
the profits of feverai of his works to public inftltutionsy 
particularly the WcMh chant y-fchool in Gray Vinn-kne. 
He encouraged feveial engravers by his patronage, and 
wa« not a little ferviceable to the advancement of the 

fine arts. 

In 1776 he married a fecond time ; on which occa- 
fion he became united to Miff Moftyn, fifter of hit 
neighboar^ the late Sir Roger Moftyn, in Flintftiire. 
The latter part of his life was chcarful, and he fcarcely 
felt the approaches of old age. He died at hb feat at 
Downing in his 7 2d year. 

He has left feverai works behind him in MS. under 
the title of Outiinet of the Globe; and as a proof that 
it will be a very voluminous and interefting publication, 
it is only neceflary to obfenre, that The View of Hin- 
dooftan compofcd the jcivth and xvth volumes 
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blood of fifliet» making its way at far as pofl3)le info Pepifiik 
the fleih : the extremity of its body, which always pro- 
jects from the fifh, appears like ihe feathers of a pen ; 
tfaefe feather like fub^ances ferve u excretory vefliels ; 
for on making a flight prefTure on the animal, from the 
greater pait of thefe cartibgiooot barba ifTued fmall 
drops of a > very limpid liquor : at the bafe of thefe 
barbs, and beneath the body, are placed two large car« 
tilagiaoua threads, of which our author could not in>a« 
gine the ufe, for they ane not univerfaUy met with in 
each individuaL The circulation of its blood it readily 
obferved» it forms a oompkte revolution about once in 
a minute, f It it probable . that this animal is only able 
to make its way tsto the bodies of different fifli when 
It is very young ; and when it has iKiop buried itfcif 
there, having abundance of >iioitn(hment, its head in- 
creafcs confiderably, and the two horns with which it 
is fumifhed neoeffarily^ form an obftacle to its regreis* 
which is a remarkable inftance of the ibrefight of Na* 
ture, fmce it is deftined to.benourifhed at the expenee 
of another. The pcnnatiila, of which we have gi veti from 
Martiniere a figure, was found by him at the depth 4>f 
Bore than an.4ach and aa half in 4he body of a ditdon, . 
PEPUSCH (John Chriftopher)» ope of the gieateiL 
theoretic muficians of modem timest as we are told» 
was born at Berlin about 1667 ; and became io cariy a 
proficient on the.harpfichordy that at the age of 14 he 
was fent for to court, and appointed to teach the prince^ 
fiather of the late King of: Pruffia. About 17009 he 
came over to England* and was retained as a performer 



Mr Pennant pofFefTed a well-compaded frame of at Druiy Lane ; it is fuppofcd that he afiifted in com- 
•body, an open and intelligent afpe£^ an a£tive and potlng the opens which were performed there. While 



chearful difpofition, and a vivacity which tendered him 
always entertaining, as well in converfation as id writing* 
Though not without a (hare of irrafcibility, his heart 

' was kind and benevolent. He was exemplary in the 
relations of domefUc life, and (enfibty felt for the ^^ 
flieflcs of his poor neighbours, whofe relief in feafons 

* of hardfhip he promoted with great zeal and k*beral}ty. 
His candour and freedom from ordinary prejudices, are 
fufficiently difplayed in his writings ; and Scotland was 
forward to confefs, that he was the firfl traveller from 
this fide the Tweed, who had vifited the country with 

» no unfriendly fpirit, and had fsirly prefenud it under 
its favourable as well as its lefs^eafi;ig afpeds. As a 
writer, his ftyle is lively and expreilive, but not perfc£k- 
ly corred. His principles of atrangemcnt in zoology 
are judicious, and his defcriptions charaderiftic. If in 
fomc of his later w<»iks a little vanity Appears, and a 
propenCty to think thai important to the world which 
was fo to himfelf, it may readily be pardoned to one 
who has afforded fuck copious and valuable entertain- 
ment to the pubHc. His name will h've with honour 
in the literary biftory of his country, and his memory 
will be cherifhed with refpcA and affeAion by his fur- 
diving friends. 

PENNATULA (Sec EncycL). A fpccies of this 
animal, hitherto undcfcribed^ was difcovercd by La 
Martiniere near Nootka. Its body is of a cartilagin- 
l>lateXLI. ^^g fubflancc, and a cylindrical form j its head, arm- 
ed with two little horns of the fame fubflancc, pre- 
fcnts a fpherical figure flatted at its anterior extremi- 



he was thus employed, he forebore not to profecutc his 
private fiudies; and thefe led him to enquire iotothe 
roufic of the ancients, and the poofal of the Gfcck au- 
thors upon that fubje^ The abilities ofPepufch, as 
a pradical compofer, were not likely to become a fouioe 
of wealth to him : his mufic was correA, but it wanted 
variety of modulation. Befides, Handel had got pof- 
leflion- of the public ear, in the opiiuon of whofe fupe« 
nor merit he readily acquiefced ; and chofe a track &ir 
kimfelf, in which he was almofl fure to meet with no 
obftru^ion. He became a teacher of mufic, ix>t the 
pradice of any particular infb-umeut, but mufic in the 
abfolute fenfe of the word, that is to fay, the principles 
of harmony and the icience of pra&ical compofition i 
and this, nqt to qhildren or novices, but in very many 
inftances to profcflbrs of mufic themfelves. 

In 1713, he was admitted to the degree of Dodor 
in Mufic at Oxford, and continued to profecate his 
ftudies with great alliduity. In 1724, he accepted*an 
offer from Dr Berkeley to accompany him to the Ber- 
mudas, and to fettle as profeffor of mufic in his intead- 
ed college there ; but tlic (hip in which they failed be- 
iQg wrecked, he returned to London, and married 
Fmncefca Margarita de I'Epine. This perfon was a 
native of Tufcany, and a ceie))rated finger, who per- 
formed in fome of the firll of the Italian operas that 
were reprefented in England. She came hither with 
one Greber, a German, and from this connexion be* 
can:^ didinguifhed by the invidious appellation of Grt* 
brr*s Peg. Afterwards (he commenced a new conoec- 






ty. This part is covered with fmall papitlx, iome of tion with Daniel Karl of Nottingham, who had defend- 
which are vifiblc at D, and which ferve the purpofe of ed the orthodox notion of the Trinity againft the heretic 
(m^ill mouths, by means of which this animal fucks. the Whillonj and to this conuediaa Rowe« in imitation of 

Horace's, 



PER 
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PER 



Pcpufh, Horace's, *^ Ne fit ahcillse ttbi amor padori/' thus al- 
1>ercun»o:.. jmj^ . 

Did not bafc Greber*B Peg inflame 
Tlie fober Earl of Nottingbami 

Of fobtr iirc defcended ? 
Tliat, carelcfs of his foul and fame, 
To play-houfes he nightly carae. 

And left church undefended.' 

She continued to fing on the ftage till about '71^; 
when having, at a modeft computation, a(:quired above 
ten thoufand guineas, {he retired from the theatre, and 
afterwards married Dr Pepufch. She was remarkably 
tall, and remarkably f\%arthy ; and, in general, fo defti 
tute of perfonal charms, that Pepufch feldom called her 
by any other name than Hecate, to which fhe is faid to 
have anfwered very readily. 

The change in Pepufch's circiimftances by Marga- 
rita's fortune was no interruption to his ftudies: he 
loved mufic, and he purfued the knowledge of it with 
ardour. At the inflance of Gay and Rich, he under- 
took to compofe, or rather to corredt, the mu^c for the 
Beggar's Opera. His reputation was now at a great 
height/ He had perufed with great attention tfaofe 
feveral ancient treatifes on Harmonics, publifhed by 
Meibomius, and that of Ptolemy by Dr Wallis ; and 
the difficulties which occurred to hioi on the perufal, 
were in a great meafure removed by his friend De 
Moivre the mathematician, who afiliied him in making 
calculations fordemonftraring thofe principles on which 



we dr^o^^ condufions, we muft fee that the knowledgre Pcrctiffiqn; 
of the efficient caufe of any effeft is unattainable 5 for » 
were the intervening fomething pointed out to us^ and 
clearly conceived by us, we ihould find it juft as necef* 
fary to find out why and how this fomething is con* 
nedted with each of the events which we obfeive it in- 
variably to connect. 

But a knowledge of the force of percuffion, in as far 
as it may or may not be diflinguifhable frotn other 
forces, is not imattainable. We can learn as much, 
and no more, concerning this, as concerning any other 
&rce; and we can contemplate that circumitance which, 

our opinion, i^ comman- to it with all other forces, 



in 



and may perhaps difcovcr other circumftances in which it 
differs horn them. But in all this difquifition, it is plain 
that it is only events, which we conceive to be the cha^ 
rafleriftic tfk^ of the caufe, that we contemplate. 

Percuflion, confidered as'an eficd, charafleriflic of a 
particular faculty of moving bodies» became an objc£^ of 
anxious refearch, almoft as Coon as philofophers began 
to think of motion and nu>ving forces at aU. The an- 
cients {as has been oblerved in the article Impvlsion, 
Sufpl, ) contented themfelves with very vague fpecula- 
tions on the fubje^L O^ileo was the firft who con* 
fidered it as a meafurable thing, the object of mathema* 
tical difcufiSon ; being encouraged by his precious difco* 
very of the laws of accelerated motion, and the very re- 
fined meafure which thefe gave him of the power o£ 
gravity. It was a meafure of the heavinefs, not of the 
weight, of the body $ and this was meafured by its acce* 
the harmonic fcience is founded. In confequenc^ of leration, and not by its prefFure. Encouraged by this, he 



thefe ftudies, he was efleemed, in matters of theory, 
one of the beft mufidans of his time. In 1 737, he was 
chofen organift of the Charter- houfe, and retired, with 
his wifcf to that venerable manfion. The wife died in 
1 740, before which he loft a fon, his only child ; fo that 



hoped to find fonne fuch meafure of the force of percuf* 
fion, which he faw fo intimately conneded with motion ; 
whereas its connexion with preflurc was far from being 
obvious. He therefore tried to \sonvert the terms ; 
and as he had found a meafure of the preffure of gra< 



he had no fource of delight left, but the pr^fecution of vity in the acceleration of nootion, he endeavoured to 



his ftudies, and the teaching of a few favourite pupils, 
who attended him at his apartments. Here he drew up 
that account of the ancient genera which was read be- 
fore the Royal Society, and is publifhed in the Philo- 
fophical Tranfadions for Odober, November, ^nd De- 
cember, 1746 ; and, foon after the publication of that 
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find in preflure a meafure of the force of percoHion 

arifmg from this acceleration. He endeavoured to find 

the number of pounds, whofe pre/Ture is equal to the 

blow of a given body, moving with a givtn velocity. 

The velocity was known to him with great precifion*. 

by means of the height from which the ball muft fall 

account, he was chofen a Fellow of the Royal Society., in order to acquire it. It feems pretty clear that per-. 

He died the 20th of July, 1752, aged 85 ; and was cuffion nuiy be meafured in this way } for a, body fall* 

buried in the ch^el of the Chartcr-houfe, where a tablet log from a height will pierce an uniformly tenacious.^ 

with an infer iption is placed over him *. body to a certain degree, and no further ; and cxperi-'\| 

PERCUSSION, Force ot Percussion, is the ment ihews that this degree of penetration is very pre* ^jfM 
luune by which mechanicians diftinguifh that faculty «f cife and eonftant. The fame body, being merely laid 
producing motion, or making other fenfible mechanicaif on the tenaeioih body, will penetrate to a fmall deptb 
impreffioDS an bodies, by means of the ftroke of a body ^ by its weight. J^aying more weight on it, will roiikc> 
ia medon. It is nearly the (ame with impuife ; only, it penetrate deeper ; and a certain weight will make it 
it woiild feem that the very Icrupulous and refined affe6t penetrate as deep as the fall did, and no deeper. Thus,* 
to hmit the attention to the immediate caufe of the mo* percuffion feems very eafily meafurable by weight, or 
tten, or other effe£k produced ; to the fomething that by any preffure fimilar to that of weight. It appears^ 
ia different, both from the force fuppofed to be inherent that Galileo made experiments with this view, and that 
in the moving body (a hammer for example), and the he was difiippointed, and obliged to acquiefce in the 

opinion of Ariftotle, that percuffion and weight are in- 
comparable. He propoies, therefere*. another experi- 
ment, namely, to drop a body into the fcale of a ba- 
lance from greater and greater heights, till at laft the? 
blow on the fcale taifes a weight that lies in the other 
fcale This offers itfclf fo plaufibly, that we are per- 



fttbiequeat motion and penetration of the nail which is 
driven by it. We may venture to fay that it is need- 
lela to attempt any inveftigatton of this obje^. It is 
hid, with all other caufes of all other effe^ in the uni- 
Tcsfe, in iBBrpenetrd:>le darkndfs. If we reflet on the con 
ftitution of our own mind, fo far as we can know it by 



cjq)cririice and obfervationi and on the manner in which fuaded that Galileo tried it ;. but a& he makes no men- 
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>fcrcnfliop, tion of the Tcfults, vrt prefame that thcy were onlatia- 
factory. 

Neither of thefe evpenments cquU give nt t meafure 
of the force of percufliony if thia force he any thing 
different from the forces which are excited or brought 
into adion by percufliooy iathe manner defcribed in the 
article Impulsion> St^L When the ball comes into 
phyfical contad with the fcale, it begins to coraprefs it. 
This compreifion begins to ftretch the ftrings by which 
the fcale is fupportcd. Thefe pull at the arm of the 
balance, and caufe it to prefs the centre-pin a little 
harder oo its fupport» and to bend the balance a litde* 
Mnd caufe it to pull at the cords which fupport the 
other fcale. That fcale is polled upwards, diminifiung a 
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this reafon, dte iinprovemetits made on it by Oravefimds^ceJi£a. 
are of no value. The fame reafoning, nearly, may be 
applied to the meafuremcnts of the force of pertuflion 
by means of the penetratioh of foft bodies. 

Galileo mentions another very curious experiment, 
by which he thought that he had obtained a juft m^i- 
fure of percuflion. A vcffel, 611cd with water, waa 
fufpended on the arm of a balance, with another vefTrl 
hanging from it, a great way below. All vras exadlf 
balanced by a weight in the oppofite fcale. By means 
of a fuitable contrivance, a hole was opened in the 
bottom of the upper veflel, wtthoat difturbiag the e- 
quilibrtum. ~ As loon as the water iflued, and while it 
was falling throu^ the air, that end of the balance rofe ; 



little its prefiure on the ground, and preffing it harder t>ut when the water .ftruck the lower veflel, the equili 



to the incumbent weight. Thefe ibrccs are excited im 
fuccejjion from the one fcale to the other, and a fmaU 
moment of tame elapfea. The rea£kion of the fcale di- 
roinifiies, but does not inftantaoeouily anmhikte, the 
velocity of the falling ball. It therefore oomprefles the 
fcale ft ill more, A retches the threads, preffcs the fuU 
crum, and bends the balance ftill more (becaufe the 
weight in the other fcale l^eeps it down). The velo- 
city of the falling ball is rapidly diminifhed ; the ba« 
lance is more bent, and pulls more ftrongly upwards at 
the threads of the other fcale ; and thus preHes that 
fcale more ftrongly againft the incumbent weight, gra- 
dually communicating more and more motion to it, re* 
moving it farther from the ground, till, at laft, the mo* 
tion becomes fenftble, or fo confiderable as to difengage 
fome delicate catch as a fignaL The experiment is now 
finiihed ; and the mechanician fondly thinks that, at this 
inftant, the "preflure excited by the percuflion, between 
the oppofite fcale and the under fide of the incumbent 
weight, is Juft equal, or but a very little fuperior, to the 
ptvfj'ure of the incumbent weigrht : and, fince the arms 
of the balance are equal, and therefore the prefTures on 
the two fcales are equal, he imagines that that weighc 
exerts a prefFuce equal to the percuffion of the falling 
ball. 

But all this is mifconception, and alfo falfe reafon* 
ingr It is not percufTion that we are meafuring, but 
the preffures, excited by percuflion, on the two fcales. 
And thefe preffures are the forces of elafticity or expan- 
fivenefs, belonging to, or inherent in, the particles of 
the balls and the fcales ; forces which are brought into 
a&ion by the approach of thofe bodies to each other. 
This reafoning is alfo erroneous ; and we fhould be niif. 
taken if we think that the preffure a6lually exerted is 
equal to that of the weight in the oppofite ffcale. It it 
greater than the mere prtfFure of that weight. The re* 
adion of the oppofite fcale on its load was precifely 
equal to that weight before the ball was dropped from 
the hand ; and, had the ball been equal to that weight, 
and fimply laid into the fcale on which it lalls» it would . 
have made no change on the mutual preffures of the 
fcak and the other weight ; it would only have relieved 
the ground from the prelTure of that weight, and would 
have brought it ea the threads which fuppoit its fcale. 
The preffure of this fcale upwards muft be increafed^ 
before it can fbrt the weight fenfibly from the ground. 
How much it muft be increafed depends on the fpringi- 
nefs of the fcales^ cords, and beam. By a proper ad- 
juftment of thefe particulars, the apparatus will give us 
almoft any meafure of percuiUon that we choofe. For 



brium was reftored, and continued during the whole 
time of the efflux. Hence Galileo concluded, that the 
force of the ftroke was equal to the weight of the fall- 
ing water. But we apprehend that the obfcrvations 
made on this in the article Impulsion, ^«^. will con- 
vince the reader that this condttfion is hx from being 
legitimate. Befides, the ftroke, in any one ioftant, is 
made bf thofe ' particles only which ftiike in that in* 
ftant, while the wh<Je vein of water between the veifels 
is neither a^ng by its weight on the upper veffel, nor 
by its ftroke on the lower \ and we (hould conclude 
from the experiment, that the force of percuffion is in< 
finitely greater than the weight of the ftriking body. 
Indeed this is the inference made by G«lileow But if 
we have recourfe to the experiments and reafoniogs of 
Daniel Bernoulli, in the article Rshstancm of Fhtidt^ 
EncycL we fliall find that the feeming tmpulfc on the 
lower veffel is really a moft complicated pure preffure, 
and of moft uncertain determination. The experiment 
is valuable, and gives room for curious reflections. We 
have repeated it, in a great variety of forms, and with 
great changes of impulfe, and fometimcsin fuch a manner 
that no impulfe whatever can obtain, while at the £ame 
time a quantity of water was falling, unfuppoftcd by 
either veffel. In all the trials the equilibrium remained 
undifturbed. We were obliged to conclude, therefore, 
th^t the experiment afforded no meafure of percuflion. 
Indeed we were of this opinion before making the trial, 
for the reafons juft now griven. 

We cannot fay that the fubfequent labours of philo* 
fophcrs have added much to our knowledge of this mat* 
ter. Mr Leibnitz had contrived his whimficai do&nne 
of living and dead forces. The a^ion of gravity, or of 
» fpring, is a vis viva, when it actually produoea motioii 
in the body oo which it a^ : bnt wbcn a ftooe lies on 
a table, and preffes on it, this preffure is a w mortaa* 
Its exertion is made, and in the fame inftant deftroyed, 
by an oppofite vh mortua. Each of thefe exertions 
would have produced a beginmng of motion (f<micthittg 
different from any the fmalleft local motion) ; and the 
fum of all would, after a certain time, have amomted 
to a fenfible motion and velocity. There feema no di- 
ftind conception to accompany, or .that can accbmpa* 
ny, this language. And, as a proof that Leibnits had 
no difttn£b conceptions of the matter, he has rceourfe 
to this very experiment of Galileo in fnpport of his ge« 
nefis of a fenfiUe motion from the continual exertions of 
the vis moriua ; and he concludes that the force <^per* 
cufEon is infinitely, or inconiiparably, greater than pcd^ 
fure, becaufe jt is the fum total of an infinity of indivi- 
I dual 
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if creuffioR. dod ^xcrtidni of vh mortua. NoChuiff but the aatho- the reUtton of prefTure to motioo^ ta the meaTurt of the PeKoflidS. 

rity which LeibnitE has acquired pn ukt continent, by force of percuffion, refembUs that of fluxion and fluent^ 

the zealous efforts of his partisans, could excufe our ta- but is not the fame. 

king up any time in confidering this unintelligible dif- Much has been faid by the partizans of Mr t^eib- 

courfe. Surely, if there is fuch a thing as a vis viva^ nitz about the incoraparablenefs of prefTure and percuf- 



it exifts in the moving water, and its impulfions are not 
continual exertions of a vis mortua, ^for is it pofiible 
to conceive continual impulfe, nor a beginning of mo- 
tion that is not motion, &c. &:c. It is paradoxical (and 
Ldbnitz loved to raife the wonder of his followers by 
paradoxes) to fay that percuflion is infinitely greater 
than prelTure, when we fee that prefTure can do every 
thing that can be done by percuffion. Nay, Euler, by 
far the moft able fupporter of the do^lrines of Leibnitz 
about the force of bodies in motion, adually compares 
thefe two forces ; and, in his Commentary on Ilobins's 



fion, and many experimental proofs have been adduced 
of the incomparable fuperiority of the latter. Bulfin- 
ger fays, that the prefTure of many tons will not caufe 
a fpike to penetrate a block of hard oak half fo far as 
it may be driven by a weak man with one blow of a 
mallet; and that a moderate blow with a fmall hammer 
will (kiver to powder a diamond, which would carry a 
mountain without being hurt by its prefTure. Nay, even 
Mr Camus, of the' Academy of Paris, a flaunch Carte* 
fian, and an eminent mechanician, fays that he beat a lead* 
en bullet quite flat with a hammer of one pound weight, 



Artillery, demionflrates, in his way, that when a muf- without much force; and that he found that 200 pounds 



-ket ball, moving with the velocity of j 700 feet per fe 
cond, penetrates five inches into a block of elm^ the 
force of its percuffion is 107,760 times its weight. John 
Bemoullt reflrids the infinite magnitude of percuffion 
to the cafe of perfe6lly hard bodies 1 and, for this rea- 
fon alone, fays, that there can be none fuch in the unt« 
verfe. Bat, as this juflly celebrated mathematician 
fcouts with fcom the notion of attradions and repul- 
irons, he mnfl allow, that an ultimate atom of matter 
is unchangeable in its form ; which we take to be fyno- 
nymous with faying that it is perfe6Uy hard. What 
muft be the refult of one atom in motion hitting ano- 
ther at reft ? Here muft be an inftantaneoiis produc- 
tion of a finite velocity, and an infinite percuffion. A 
do6lrine which reduces its abetters to fuch fubterfnges, 
and engages the mind in fuch puzzling contemplations, 
cannot (to fay the beft of it) be flyled an explana- 
tion of the laws of Nature. The whole language on 
tlie fubje^l is full of paradoxes and obfcurities. In qr- 
der to reconcile this infinite magnitude pf percuffion 
with the obferved finite magnitude of its effeds, they 
fay that the prefTure, or inftantaneous effort, has the 
fame relation to the force of percuffion that an element 
has to its integral ; and in maintaining this afTertion, 
they continually confider this integral under the exprefb 
denomination of a fum totals robbing Leibnitz's great 
difcovery of the infinitefimal calculus of every fuperio- 
rity that it pofTefTed over WaUisV Arithmetic ot Infi* 
nites, and really employing all the erroneous practices of 
the method of tndivifibles. We look upon the ftrange 
things which have been inculcated, with pertinacious 
zeal, in this do6trine of percuffion and virei viW, as the 
moft renuirkable example of the errors into which the 
unguarded ufe of Cavalerius's Indivi&bles, and of the 
Leibnitzian notion of the infinitefimal calculus, have 
led eminent mathematicians. It is not true that the 
prefTure, and the ultimate force of percuffion, have this 
relation ; nor has the preffiire and the refuhing motion, 
which is miflaken for the meafure of this ultimate force, 
any mathematical relation whatever. The relation is 
purely phyfical ; it is the relstion^f pure caufe and ef* 
foSt ; and all that we know of it is their conftant 
conjundion. The rehitioii of fluxion and fluent is not 
a mathematical or nneafurable relation, but a connec- 
tion in thought ; which is fufficient for making the 
oae an indication of the other, and the mcafures of the 
proportiona of the one a mean for obtaininfi^ a meafure 
of the propoFtiotts of the other. Is this pomt of vieW| 
Si/ppu Vol. II. Part I. 



weight would not have flattened it more than this blow: 
and he concludes from thence, that the force of the 
blow exceeded 2CO pounds. Thcfe, to be fure, are re- 
markable ia6ks, and juftify a more minute cbnfideratiqn 
of a power of producing certain effeds, which is fo fre- 
quently and fo ufefully employed. But, a( the fame 
time, thefe are all very vague expreffions, and they 
do not authorife any precife conclufions from them. 
Mr Camus faying *' without much force,*' makes his 
pound weight, and his 200 pound weight, of no ufe for 
determining the force of the blow. He would have gi- 
ven more precife and applicable data for hift decifion, 
had he told us from what height the hammer fhould 
fall in order to flatten the bullet to this degree. But 
even then we fhould not have obtained any notion of 
the force in a^ual exertion during the flattening of the 
bullet ; for the blow which could flatten the bullet in a 
longer or a fhorter time, would unqueftionably have been 
leis or greater. 

All the paradoxes, obscurities, and puzzling difficul- 
ties, in this fubjed difappear, if we leave out of our 
confideration that unintelligible force, which is fuppo- 
fed to preferve a body in motion or at re 11 ; and- if we 
confider both of thefe fiates of body aa conditions which 
will continue, unlefs fome adequate caufe operate a 
change ; and if we farther grant, that fuch caufes do 
really exift in the univerfe, however unknciwn their na-- 
tare may be by us ; and, lafUy, if we acknowledge, 
that the phenomena of daflicity, expanfivenefs, ooha- 
fion, gravity, magnetifm, eledricity, ar« indications of 
the agency of fuch caufes, and that their adual exer- 
tions, and the motions and changes confequent on thefe 
exertions, are fo injfariably conne&ed with particular 
bodies, that they always accompany their appearance 
in certain mutual relations of diflance and pofition :— if 
we proceed thus, all the phenomena of coUifion will be 
explained by thefe caufea alone, without fuppofing the 
exiflence and agency of a caufe diilin^ from them aU» 
and incomparable with them, called the foxcb op per- 
cussion. 

For it has been fuffidently demonftrated in the article 
Impulsion {Suffi.)f that that property of tangible co* 
herent matter, which we cdilfer/eS elqfiicity^ operates as a 
prefiure during a certain fmall portion of time on both 
bodies, diminifliing more and more the motion of the 
one, and augmenting that of the other, as the compref- 
fion of one or both increafes, till at lafi they feparate 
with fienfible vdodtics. In fome very Ample or per- 

X X fpiquoua 
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9efctiAoii.fpicuoiif cticSy we know what this prdTure is id every 
^^ ¥ inftant of the afboo. We can tell how many pounds 
weighty at reft, will exert the lame preifure. We caa 
tell the whole duration of this prefiure, and the fpace 
along which it is exerted ; and, in fuch a cafCf we can 
iky with prectfion what motion will be generated by 
this continued and varied prefliire on the body which 
was at rcfty and what diminution will be made in the 
notion of the other. AU this can be done in the cafe 
Mus XLLof a ball A (fig. i-)* moving like a pendulum with a 
fiaaall velocity* and ftriking a (lender elaftic hoop B9 
alfo fufpended like a pendulum. We can afcertain 
by experiment, before the coUifion, what preflure is 
neceffary fot comprelling it one inch, one-half, one- 
fourth, 5cc. Knowing this, and the weight of the 
hoop, and the weight and velocity of the ball, wc 
can tell cfcry circumftance of the coUifton — how long 
the compreillon continues — what is the grcateft com- 
prtifion —how far the bodies have moved while they 
were a6^ing on each other — and what will be the Bnal 
motion of each:— in (hort, every .thing that affords any 
mark or meafure of a force of percuflion. And we 
know that all this is produced by a force, familiarly 
known to us by the name of ebfticity. Which of aO 
thefe circumftances (hall be called the percui&on, or the 
force of pcrcu(fion ? Is it the uhimate or createft pref- 
fure occafioned by the compieffion i This cannot be, 
becaufe this ahtte will not be proportional to the final 
change of motion, which is generally taken as a mea- 
fure of the percuffion when a change of motion is its 
only obferved effect. 

We know that another perfediv elaftic body, of the 
fame weight, and ftnick by the (kme blow, and acqui- 
ring the ^me final velocity by the ftroke, may not have 
fufbiined the tenth part of the preffure, in any one in- 
i^ant of the colllfion, if it has only been much mofc 
comprefGble The greateft mutual preifure in the col- 
lifion of a bilHard ball is perhaps looo tiroes greater 
- than it is in a fimilar colltfion of a foot-baU of the iiMne 
weight. 

We alfo know what degree of compreflion wiU break 
this hoop, and what preffure wiU produce this com- 
preiGon. Therefore, ^uld the fra^ure of the body 
be confidered as the mark and meafure of the percuf- 



teD bow bog tt mnft be refitted by this feree before ^tfcM» 
su initial velocity will be annthibted, aad therefore 
how far it wiU penetrate. We have tried this with 
deal, birch, willow, and other ibft woods of uniform 
texture, and with natb having the body fomewbat 
llenderer than the end, that there might not be an irrv- 
.gularity occafioned by a fri6iioo on the fidea of the 
nail, contkkually incteafiog as the penetration advanced. 
We made the hammer fisll firom a confiderable height, 
and hit the nail with great accuracy tn the dire^on of 
its length, by fixing it to the end of a long lath, move- 
able round an axis. The refuks correfponded with the 
calcubtion with all the precifion that oould be defired. 
But it does not refult from all this agreement, that 
the force, exertion, or cffe^, of a blow with a hammer 
is equal to the preifure of any number- of pounds what- 
ever. They are things that cannot be compared ; and 
yet the force operating in the penetration by a blow k 
no way different from a preifure. It is a pfayiical 
blunder to compare the area of the curve, whole ab- 
fdffa is the depth of penetration, and the ordtnates are 
as the refiftancea, with any preffure whatever. This 
area exprefles the fquare of a velocity, and its dips, 
bounded by parallel ordinates indefifiitely near each 
other, are as the decrements of thi^ fquare of a velo- 
city, occifioned by a preffure, a6^ing almoft uniformly 
along a very fmall fpace, or during a very fmall time. 
It is an abfurdity therefore to furo up thefe flips as fo 
many preffures, and to confider the fum total as capa- 
ble of expreffing any weight whatever. Such a parailo- 
gifm is peculiar to Leibnua's way of conceiving his inf> 
nitefimal method, and it could have no place in the go- 
nuine method of fluxions. It it this mifconceptioa 
that has made Mr Leibnitz and his followers fuppofe 
that a body^ accelerated by gravity, retains in it a fum 
total of aU the preffures of gravity accumulated daring 
its &il, and now forming a vii viva, Suppofiog that 
it requires a preffure of twenty pounds to prefs a B% 
pound (hot (lowly through^ a maCs of iniifbrmly refift- 
mg clay ; this preffure would carry it from the top 
to the bottom of a mountain of fuch cby. Yet this 
ball, if difcharged horizontally from a cannoD, would 
penetrate only a few yards, even though the cby (hould 
refift by tenacity only, independent of the motioa loft by 



ficm, we know what blow will juft produce it, and be giving mo/ion to its internal parts- In this experiment, the 
cvhaufted by fo doing. In (hort, we know every mark utmoft preffure exerted during the motion of the ball did 



and meafure of percuifion which this hoop, can exhibit. 
We can increafe the ftrength of this hoop till it be* 
conies a folid di(k ; and we St clearly, that in all theie 
forms the mode of adiog is the fame. We fee clearly 
that it is the fame when, inftead of the fbh'd diflc, it is 
an ebftic ball ; therefore every thin^ that can indicate 



Bot much exceed the preffure of twenty pounds. In this 
compariibn, therefofe, percuffioo, fo far from appearing 
infinitely greater than preffure, would appear much 
lefs. But there is perhaps no body that refifts pcne^ 
tration with pcrh€t uniformity, even though uniformly 
tenacious. When the ball has penetrated to Tome 



or meafure the percuifion of an elaibc ball, is ezpbined depth, the particles which are before it cannot be fo 

without the operation of a pecuMar force of percui&oa, eafily difpboed, even although they had no tenacity, 

even when the ball is (hivered to pieces by the blow. becaufe the particles adjoining are more hemmed in by 

Nor is the cafe materially different when the bodies thofe beyond them. We have always obferved, that a ball 

are foft, or imperfectly ebftic. When the ftruck body impelled by gunpowder through water rifes toward the 

is uniformly tenacious, it oppofes a uniform refiftance furface (havii^ entered horizontally through the fide 

to peoetratioB, and its motion will be uniformly aoce- of the veffel at fome depth), and thb fo much, the more 



lerated by the a^ion of its own tenacity during the 
whole time of mutual adtion, except a trifling vanation 
OGcaiioned by the mere motion of the internal parts, 
independent of their tenacity. If we knew the wdght 
neceffary for merely penetrating this ma(s, and the 



rapidly as it entered nearer' to the ikrface. The rcafon 
is pbin. The particles which muft be difylaced before 
the ball, efcape more eaiily upwards than in any odier 
diredion. It is for this reafon chiefly that a greater 
'weight bid on the head of a nail will caufe it fink 



wc%ht and velocity of the penetrating body^ we can deeper into the wood ; and thus a great weight appears 

to 



PER r .H7 1 P E It 

f^ercnflion.to be commenfunblc witk t f;reat force of peroaf&on. in the remote parts, fo as to (hare the derangement PcrculBoa 
Alfo, while a bullet ta flattening more and more under among them aU, in fuch a manner that it may be fo . ^ .^ 
a hammer during the progieft of a blow, k is fpread- moderate ia each a« not to amount to a diTunton in any ^' *"^ *"* 
ing under the hMnmer ; more particlea are refifting at part of the diamond. We fee many inftances of thta 
once, and they find more difficulty in effeding their ta the abrupt handh'ng of bodies of tender and fnable 
cfcape, being harder fqueezed between the hammer and texture. It is partly owing to this that a ball difchar- 
the amril. The lame increafed refiftance muft obtain red from a piftol wiU go through a fheet of paper iUnd- 
fvhile it is flatteafng more and more under the quiet ing oa edge without drawing it down, which it would 
preiTure of a weight ; and thus, too, a greater weigliC certainly do if thrown at it by the hand. The con- 
appears to be commenfurable.with a greater blow. neding forces, having time to i£t in this laft cafe, drag 

After all, however, m blow given by a falling body the other parts of the paper along with them, and their 

muft ezcicr a prefltine greater than its mere weight can union is preferved. Alfo, when a great weight is laid 

do, and this m any degree. Thus, fup'pofe AB (fig. oa the diamond, it is gradually dimpled by it ; and thus 

2.) to reprefent a fpirid fpring in tu natural ftncoa- indofing many parts together in the dimple, it obliges 

ftrained dimenfiona. Handing upright on a table. Let them to a6i in conceit^ and the derangeoaent of each it 

4tB be the abfctiia of a line a ^iri, whofe ordinates thus d<mini{faed« 

^d^g^> < ^9 &c. are as the elaftic reaftion of the fpnng We flatter ourfelvcB that the preceding obfervatibni 

when it is comprefled into the lengths ehtgb^ i 3, &c. and refle&ions will contribute fooaewhat towards remo* 

Guppofe that, when it is comprefled into the form CD, ving the paradoxes and myfteries which difcredit, in 

it will juft fupport the weight of a ball lybg on C. fome degree, our mechanical Science. If we will not 

Then e d wdl be a rea^ion equal to the weight of the pertinadoufly conjure up ideal phantomsy which, par- 

ball, and the re^angle a e df will expreft |hc fquare of haps, cannot exift» but content ourfdves with the ftudy 

the vdodty which this ball would acquire by falling of that tangible matter which the Author of Nature 

fredy through ac. If therefore the ball be gently laid has prefented to our view, we (hall have abundant em- 

on the top of the fpring at A^and then let go, it will ploynent, and (hall pevceive a beautiful harmony thro' 

defcend, comprcffiog the fpring. It will not ftop when the whole of natural operations ; and <a e (hall grnulually 

the fpnng has acquired the form CD, whidi enabled it difcover more and more of thofe mutual adaptations 

to carry the wdgiit of the ball gently laid on it. For which enable an atom of matter, although of the fame 

in this fituation it has acquired a vdocity, of which the precife nature wherever it is found, to a 61 fuch an un- 

fquare is reprefented by the figure a df (See Dyna- fpeakable variety of parts, acooidirg to the diverfity of' 

Mtcs, Sup^. n' 9^<i)- It will comprefs the fpring into its fituations and the fcene on which it is placed. If a 

the length g b, fuch that the area eg hd is equal to the mind be ** not captivated by the harmony of fuch fweet 

area a df If the ball« inftead of bdng gently laid on A, founds,'' we may proaouaoe it *' dark as Erebus, and 

be dropped from M, it wiU comprefs the fpring into not to be trufted." 

fuch a length s b^ that the area a i i is equal to the red- PERFECT Numxex, is one that is equal to the 

angle fftraji; and, if the fpring cannot bear fo great ium of all its aliquot parts when added together, 

compreflion, it will be broken by this very moderate fall. £ucl. lib. 7, def. 22. As the number 6, which is = 

Thus we fee that a blow may do things which a 1 -|- 2 -f- 3, the fum of all its aliquot parts; alfo 28, 

confiderable preffure cannot accomplish. The accounts for 28 = 1 + 2 + 4 + 7 '+ i4» ^^^ fum of all its ali- 

which are griven of thefe remarkable dfefb of percuf- quot parts. It is proved by Eudid, in the laft prop, 

iion, with the view of intprefling notions of its great of book the 9th, that if the common geometrical feries 

efficacy, are generally in very indefinite terms, and of numbers 1, 2, 4, 8» 16, 32, &c. be continued to fuch 

often without mentioning circumftaaces which are ac- a number of terms, as that the fum of the (aid feries 

cefFory to the effed. It would be very unfair to con- of terms (hall be a prime number, then the produ£l of 

dude an almoft infinite power of percuffion, from ob- this fum by the laft term of the feries will be a perfe6i 

ferving, that a particle of fand, dropped into a thick number. 

glafs bottle which has not been annealed, will (hivcrit to PERGUNNA, in Bengal, the fubdivifion of a di- 

pieces. When Mr Bulfinger fays that a moderate blow ftrid. 

will break a diamond which could carry a mountain, PERKINISM, the proper name of what we muft 
he not only fays a thing of which he cannot demon* think an impofition attempted to be put upon the world 
ftrate the truth, and which, in all probability, is not by Dr Perkins of North America. 
true ; but he omits notidng a circumftance which he Though the phenomena of de6tricity had been long 
was mechanician enough to know would have a confi- familiar to the philofophers of Europe, it is well known 
derable (hare in the cffe^. We mean the rapidity with that a philofophical theory of thefe phenomena v^as 
which the excited preffure increafes to its maximum in firft formed by a tranfatlantic philofopher. In like 
the cafe of a blow. In the experiment in queftion, this manner, though the dtfcovery of Galvani, under the 
happens inlcfs than the millionth part of a iecond, if the name of atiitM el^Sricity (fee Galvanism in this Sup* 
velocity of the hammer has been fuch as a man would plement)^ had occupied the attention of many of the firfl 
generate in it by a very moderate exertion. For the phyficians and philofophers of, the old world, it was re- 
blow which will drive a good lath nail to the head in a ferved for a phyfician of the new, to apply it to the 
piece of foft deal with an ordinary carpenter's hammer, cure of a number of difeafes. Every philofopher of 
muft be accounted moderate. This we have learned by* America, however, has not the fstgacity of the PhiU- 
experiment to be above 25 feet per fecond. The con- delphian fage ; nor muft Dr Perkins or his admirers be 
ne^ng forces exerted between the particles of the dia- furprifed, if we treat not incomprchenfible myfticifm 
aond may not have time fuffidcnt for their excitation wicb the refpe& due to a theory founded on fa^s. 

Xxa We 
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MOnite. We tre told by the fon ( a ) of thit rival of Fnoklin, 
that before the newa of Galvani's difcoTcry had reach- 
ed America, he had obferved federal phenomena point* 
ing out the influence of metals in cafea of pain. The 
iirft remarkable incident that prefented itfelf to his no- 
tice was the fudden contra6iion of a mufcle when he 
was performing a chirurgical operation. This, he ob- 
iervcd, regubrly took place whenCTer the point of the 
metallic inftrdmcnt weui put in contaA with the mufcle. 
Struck with the novelty of the appearance (Is Mr Per* 
kins fure that the appearance was new ?)» he was indv- 
ced to try the points of wood and other fubftanccs ; 
and no contraction taking place tm thefe experiments, 
he thence inferred that the phcnon^ena could be afcrtbed 



tceth» and indeed moft kinds of painful topSod affeo»^PcilMB» 
tions, excepttog where the organic ftrudure of the part 
is deftioyed, as in wounds, tuoere, dec. and excepting 
alio where oils or fome other noDHxmdu&isg fubftances 
are prefect. 

But we have other tefLioMMiics than thofe of Dr Per- 
kins and his fon for the inffuence of the traClon. Mr 
Meigs, profefibr of natural* phtlofophy at Newhaven, is 
a letter on Dr Perkins's difcovery^ conceives the prin* 
ciples of metallic irritabilitT as fo little underftood, that 
he will not pretend to explain how the tra&ors produce 
their effc&s ; but feems fatibfied in finding that the ef- 
fects are produced. After ftating an experiment on 
his own cht(^, eight yeari of age, very dauDgeronfly ill 



only to the influence of the xnetal. About the fame with a periptoeumonic complaint, and to which the 

time^ he obferved that, in one or two cafes (and if his tradors g^ve idmoft inftantaneous relief, he fays, ** I 

pradicc had been great he might have obfetved that in a have u£ed the traftors with fuccels in feveral other cafes 

thoufand cafes), a cefTation of pain had erifued when in my own family ; and although, like Naamaa the Sy< 

a knife or lancet was applied to fcparate the gum from rian, I cannot tefl why the waters of Jordan ihould be 

a tooth previous to excrading it ; and in the bme year better than Abana and Pharpar, rivers of Damafcus ; 

he difcovered* that momentary eafe was given, in a few yet, fiooe experience .,has proved them fo» no rcafooing 

inftances, by the accidental appL'cation of a metallic in* can change the opinion. Indeed, the cauics of all 

ftrument to inflamed and painful tumors previous to any oommon hi8(M are, we thinks perfedly well known to 

incifion. ua 1 and it is very probable, fifty or an hundred years 

Thefe art the juditious reafonings and afl*ertions of hence, we flisdl as well know why the metallic t razors 

a dutiful child, who, having probably heard of Leih- fliould in a few minutes remove violent pains, as we 



nitz's claims to fome of Newton's difcoveries, was de 
termined to put in a Hmihur claim for his father, ta a 
Jbare^ at leaiV, of the difcovcry made by the celebrated 
profeffor at Bologna. He has not, however, copied 
with fervility the eondud of the Leibnitnians. We do 
not remember an inftance where any of them attempted 
to elevate the fame or the merits of their mafter above 
the fame and merits of Newton ; but, according to our 
author, the purfuits of Galvani and his European pu- 
pils fink into infignificance, when compared with thofe 
of the tranfatlantic phyfician. 

This is evident ; for when the phyfiologijls of Europe 



now know why caatharidea and opium will produce op* 
pofite effe^ : viz. we fhall know but very fuile about 
either, exceptingyii^r." 

Mr Woodward, proleflbr of natural philofophy at 
Dsutmouth« in a letter alfo on the fame fuhjed, has fta* 
ted a number of fucceisful experiments in pains of the- 
head, face, teeth, and in one cafe of a fprain. 

Dr Vaughan, a member of the Philaddphia roedicaK 
fociety, has lately publi/hcd an ingenious trad^ 00. Gal* 
vaniim, the obje^ of which is to account lor the in* 
flucnce of the tra^kors in remoring difeafea. After a 
citation of numerous experiments made on the nerves 



were engaged in experimenting on the denuded nerves and mufdes of animals, he obferves, *^ If we only take 



and muicles of the fmaller anunab, with a view to af 
certain the agency of this iocohiptehenfible property in 
(hem, Dr Perkins was profecuting a feries of experi- 
ments, which confided in applying externally, to pans 
afPefted with difeafe, metals, and compounds of metals 
of every defcription which occurred to him, and con- 
ftrufied into various forms and fizes. The refiilt pro- 
ved, that on drawing lightly over the parts affc^ed cer- 
tain inftniments, termed traQort^ which he formed from 
metallic fubftances into pointed ftiapes, be could remove 
moft of thofe topical difeafes of the human body, where 
an extra degree of nervous energy or vital heat was 
prefent ; unTefs fuch difeafe was iituated in fome of the 
internal vifcera, too remote from the part where the in- 
fbmments could be applied* 

The difeafes which have been found moft fuiceptibk 
of the influence of the tradors are, Thenmatiioi, fome 
gouty affedtions, pleurify, ophthalmias, eryfipelas, vio- 
lent fpafmodic convulfions, as epileptic fits and the 
locked jaw, the pain and fwelling attending contufions, 
inflammatory tumors, the pains from a recent fprain, 
the painful efieds of a bura or icald, pains in the head. 



an impartial view of the operations of Nature hcrfclf, 
and attend diligently to the analytical inveftigatioas 
of the aforementioned experimeataltfta on this lublime 
fubje6l, I think the fceptic msft admit that the prin* 
ciple of nervous energy is a modification of eledri* 
city. As fenfiition is dependant on this energy^ a ple» 
furable fenfstion, or what may be termed a natural or 
healthy degree thereof; then certainly pain, or fuperfen* 
fation, can only depend on an accumulation of the elec« 
trie fluid, or extra degrrre of energy in the part afle^* 
ed. On this principle the prpbkm admits of eafy fo-^ 
lution ; namely, that the metals, being fufceptible of 
this fluid, coodttdb the extra degree of- energy to pints < 
where it is diminiflied, or out of the fyftem altogether, 
leftoring the native law of ele^ric equilibrium." 

We truft we are not feeptics ; and yet we fed net 
ourielvea indincd to admii any part of tins theory. We 
have feen no proof that nervous energy is a nuidificatioa 
of ele^ricity ; and we think that we have oorfdves 
proved, that gaivanifm and eU&ricUy are in numy refpe6b 
diflerent ; but we (hall not be much forprifed if we 
foott fee a demonfintrion by (bme American or German 
philolbi^er. 



(a) See a pamphlet, entitled The Influence of Metallic TtvAors on the-Hmnan Body, te. by Benjamin 
Doujpas Perkins, A. M. ion to the difcoverf r ; or m very good abridgcmest of it in the firft voluaac of the Fhibi 
Ibphical Magazine. 
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.ffiffk6uflii.phflbfopher9 that the foul of man ia t eompofition of reviewer) with a ftrong proof of the confidence placed Per^i'nfm* 

filver and zinc. One of thefe fagea haa lately difcovtr- in this remedy by fcveral traafatlantic philofophera. Dr 

ed, that the fymptoma oi futrefaSion do not conftitute Willard, it feems, applied a ted- hot piece of iron to a 

%niMfaUihU evidence of deaths but that the application wart on his finger, and burnt himfelf tery fcverely, in 

of nutidt will in all cafea afcertain it beyond the poffi- order that he might be relieved by the tradora ; which 

bility of doubt * A proper application certainly will ; are faid to have giyen him eafe in two fucc^ifive expe- 

for when the Perkinift ia doubtful whether hia patient riroents. The author adda, ' many have iubmitted, to 

be dead or alive, he haa only to apply the muzzle of a fimilar meafurea, in order to experience the effeda. I 

loaded pittol to hia temple, and blow out hia braina ; afi once formed one of five, who burned ourfelvea Co that 

ter which he may fafely fwear that the man ia dead. bliftera were raifed, to make the experiment; we all ub-- 

From the Pbilofipbkid MagmtUf we learn that Pro- tained relief in a few minutes/ 

feffor Schumacher at Copenhagen made experimenta ** This zeal for knowledge ia truly edifying ; efj)e» 

with trad^ora of brafa and iron on ten patienta in Fre- cially as the tradora are generoufly prefented to the 

derick'a hofj;>ital at Copenhagen. He tried alfo trac- public at on/y five guineaa a pair ; and it it dear that 

tora of tbony and ivory, wfaidi are fatd to have cured a one pair would fumce to cure all the buma and fcalda- 

pain in the knee i with othera of filver and zinc ; and of a large perifii. Why are not fuch luculent ex per i- 

fome of copper and lead. By -the two laft, paina in menta repeated here? If Mr Perkina, or any admirer 

the knee, arm, and iace, are faid to have been mitin- of the difcovcry, would fubmit to have a red hot poker 

ted. According to M. Klingberg'a experimenta, thia run into fome part of hia body not neceffiuy to life 

remedy waa of ufe in malum tfchiaticum ; and according (into that pari vfbere honour* i iotfgedf according to But* 

to thofe of M. Stefiena, in makm ifchiaiieum and me* ler, for example), in any public oofiee-houfe within the 

grim. According to M. Bang, the paina in fome cafiea billa of mortdity, and would afterward heal the wound 

were increafed, and in othera allayed. According to in prefence of the company, in ten minutea^ or in half 

M. Blech» the tra£kora were of ufe ia hemicrania and aa many houra, by nr.eana of the tra6korai the mo9L ftony- 

gottty paina in the head ; and« according to M.' Hahn, hearted infidel could not refill fuch a demonftration. 

n rheumatic paina in both (houldera. The principal Why trifle with internal infiammationa, when fuch an < 

document in the Daniih coUedion relating to Perkin- outward and vtfible fign might be afforded I 

ifm^ appcara to be a letter of Profeffor Abilgaard, in *' Mr Perkina haa taken fome paina, in the firft part 

whofe opinion Perkina'a tradora will never acquire of hia pamphlet, to fhew that tlie operation of hia rods ia 

much value in medidne* and fcarcely even have the not derived from animal' magnetifm/ In our opinion^* 

merit of being a palliative ; but, in a phyfical point of thia ia an unnecefTary pitce of trouble in England, 

iriew, he thinka they deferve the attention of phyficiana, where there ia a conflant fuccefiion of fimilar preten- 

amd ptrticdarly of phyfiologifta. Mankind (he fays) fiona. The virgula divlnaioria^ and the baguette of the- 

hitherto have paid too little attention to the influence juggler, are the genuine prototypea of thia myftery. 

whidi ele^icity haa on the human body; othcrwiCe We were, indeed, rc^oioed, on Dr, Perkina'a account, to- 

they would know that the effe^ produced on it by find that the Conne^icut Society had~ only denounced 

enr beda ia no ooatter of indifference. If the feather him aa a Mefmerifi : we trembled kftr he (hould have been 

beda and hair mattreflea, &c. are perfe£Uy dry, the per- put into the inquifiiorial faauda of the old women aa a 

fon who fleepa on them ia in an infulated ftate ; but the white witch.'' 

contrary ta the eaie if they arc moift. He three timea Thia may be thou);ht too ludicroua a treatment of a 
removed a pain in the knee, by flicking the . tradiiora, difcovery which profeffea to benefit mankind ; but to- 
one on each fide of the knee, fo deep through the have treated, thia difcovery with ferioufnefa|. would have 
ftockinga that the pointa touched the fkin. He remo* degraded the profcflion ^of a fcientific critic* Aa if ' 
wd a rheuanatic pain in the head from a lady by the the very curea pretended to have been performed did 
&me meana. M. Kafn, by the tradora, relieved, in not of themfelvea throw fufficient ridicule over the dif- 
•tbcTf^ go^7 paina of the head and megrim ; and in covery, Mr Perkina informa ua, ** that in (ome inftancea 
himfelf, a rheumatic pain of the back, which, accord* the metallic influence, when excited by diftrent per^ 
ing to hia iSenfationa, waa like a conftridioo in the eel- fona, produced different effe&. Experimenta made to • 
lukr tifiiM. M. Herholdt, from hia experinienu, con- afoeruin the point, proved that there were peribna who 
fidera the cfFeft of the tradora aa indefinite and relative might ufe the tra£iora for any length of time, in c^if. 
aa that of other remediea. He, however, flaw relief cafea which were fuitable for the operation, and pro- 
men by them in the ftrangury in a cafe of fyphilia. doce no perceptible eSt6t\ when by placiog them in 
M. Bang alfo, at Soroe, freed a man from a violent the handa of another pcrfon, who (hould perform the. 
gouty pain \a the thigh, by drawing the tradora 200 operation, precifely in the fame manner aa before, the 
^Mngg over the affeded part. M. Jacobfen likevrife pain or inflammation would be removed diredly.'* 
fimnd benefit derived from thefe tradora feveral^ timea Hence he endeavours to prove that the influence of the 
in the common hdpital at Copenhagen. M. Tode tradora ia C^vanici by an argument aa abfurd aa the 
tried them alCb in rheumatic paina, tooth-ache, and in« ptetended faft on whidi it ia founded, 
flammation of the eyea; and obferved that they neither ** On the application (faya he) of zinc and filver to 
did good nor harm. the tongue, thie fenlation of tafte ia very flight to fome^. 
On fome of the atufltd cnrea mentioned in Mr Per- while with othera it ia very ftrong :^— when the experi- 
ktna'a pamphlet, an able writer in the Monthly Reriew ment ia amlied to the (en& of fifght, fome are hardly, 
kaanade ranarka fo very pertinent, that we cannot re* ienfibk of it, while othera obfcrve a ftroi^ flafli." But,. 
teSc ooifdvca the pleafore ^ tnmi<7ibing them. not to mention that neither ebony nor ivory can fonn^ 
^ At page 54 o£ the pamphlet,, wc meet (fiija the part of the excitatory arc in Gutwmfm^ though we 
, have 
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ggrkniffli* htve fccn tkem both employed fuctefsfuHj m traftow which have been employed by certain interefted pcrfoni, FfiWuifiB, 

^~ • by a Danifh Perkinift, it is enough to obferve, that the I have to mention the mean attempt to circulate faife P«o«fe 

different effe^ks of the Galvamc metab on different per* traSort^ and from the failmre of thcfe to throw difcre- ' 

Tons depend upon the difference of ftrudare of the or- dit upon the difoovery. Three tnftancet of this kind 

gang of fenfadon in the patients ; whereas the different liave occunaed lately. Coraplaintt haring been made to 

cffeds of the metallic tra^ore refnlt, according to thi« me that my tra^rs would not core the dileaies for 

aocoont, from the dHFereDce of ftrodlure in the organs which they are recommended, I was led to make in- 

of fenfe of the various operators ! Kay, what is ftiU quiry re(pe£ting the cafes alluded to ; and conceiving 

more extraordinary, if any thing can 'be more eitraor* them £t fubje^tsfior the tra^orsy I called on the pa- 

dinary than. this, is, that the viiiue of the tnif^ors de« tients to apply them myfelf. In AoM inftances (tt was 

pends, not upon the materiatt of which they are made» jfift now in ihree ioitances) I foand they had been uiicg 

or Utitjkiil oIF the manafadurer, but upon fomc incon- counterfeit tra6^ors. Had not this been diieovered, the 

ceivable virtue conveyed by Mr Perkins to thtperfim merit -Q^tht patent tra^iiors muft have fttffeied extreme- 

. of him by whom they znfoiJ, This we learn from a lyi" 

pamphlet publfflied by Charles Cunningham Lone- Thisisvei^ eztraordinary. The AmraBer tx font 

worthy, furgeon in Bath ; who informs us, that he iiwi of any thing may indeed be injured' by a 'Counterfeit % 

tra^ors by comnuffion from Mr Perkins the original ma« but we believe this is the firft inftance of the wurit or 

nu£idurer in London/* demerit of one inanimate fubftanoe being increafed or 

. After this article was fent to^the prefs, and thus diminished by another at a diilance from it,~of the 

ranch of it printed, -we received^ fpom a friend in Lon- hardnefs of fteel,vfor inftanoe, beii^ dimimibcd by the 

don, a copy of Mr Perkins's lafb publication on the foftneCs of lead ! But mt beg Mr Perkins** pardon. 

• Tie KB- fubjeft * t in which he endeavours to repel the objec- .The merit of x his tradors confifts iii their patting mo- 

cacy 9/ J°vrr-tions Urged by Dr Haygarth and Others againft the in- fiey into his pocket ; and ^bat merit might certainly be 

^'^'iJr^ L ^"^^ ^^ the ^netallic traders. Had we not been injured by the nfe of counterfeiter Hence, with great 

^Tr^ previottfly eonvinoed of the fiHity of Perkinifm, the propriety, he informs the public^ that every gemanefet 

tor»^ &t. ftemfal of this pamphlet would have removed from our is tramped with the words Pe a a ma's ^patent raac^ 

^iSoo. minds every doubt ; for ^ will venture to fay, that it roas, accompanied with a receipt lor the five guineaSp 

is not in the power of Dr Haygarth, and the whole fa- numbered and figoed in the handwriting ^f the poten- 

. culty united, to bring more coqqplete proof thai> Mr tee. Prom tiiefe fads we infer (and he mufl acknow- 

. Perkins has here brought, that what he calls his fa- ^cdge the inference to be juft), that the virtue of the 

ther's <^ov^jf -has no claim to rank other wife than traaors refides in the patent r reftriding the making of 

vrith the difcovery of Mefmer. See ^bunuU Maguk* them to Bei^asmn Douglas Perkins^ and not to the mc 

. TJSMf Encycl. ^ of which they are made. This is indeed moft ob- 

He gives indeed 150 cafes, wUdi are attefted to vious ; for he canoot be fuch a ftranger to the ftate of 

have been fuccefsfully treated by the traders 1 . but at chemical fcience in this country, as to fuppoCie that his 

» leaft an equal number of cafea.-were aitefted to have tradors may not be analysed into their component prin- 

. been fuccefsfully treated by Mefmer- and his partifans; eiples, and, of courfe, that othen may not be made 

and fix timea that oumber of cures were faid to have poffefiing all their virtues except fudi as refult fiomthe 

i been miraailoufly perfomled ajt the tomb of the Abb6 patent- 

' Paris (See Paris m this SuppLJ ^Wa would wiUingly We ihall conclude this arttde in the words of the re« 

allow, however, that thefe atteflations ought to diaw viewer aheady quoted : ** T^ trace the rdatioiM aad 

the attention of men of fcience -to-the fubjed, did not dependencies of projeds fimilar to that of Dr Perkins, 

.the author hijufelf betray a crant of confidence in the would now be a work of more labour than utility. IV 

tradors, by his own arguments in their favour, and bj fund of public credulity is an tnexhauflible refooroe for 

his caution to the public againft countetfeits. He feems thofe who can «efolve to levy contributions on it. In 

indeed to confider their fanative influence as refulttng vain is the fpirit of quackery exorcifed in one form; it 

entirely from Yin.patent, rifes again immediately, *'with twenty ghaftly murders 

Dr Haygarth having (aid* that he performed cures of on its head, to pufh us from our ftools.' We, who 

the fame kind with thofe of which Mr Perkins boafts, have contemplated the progrefs of real kno«de<^ do- 

. by the proper application of tradors made of wood ; ring a long courfe of years, have feen many bubb&es like 

and haying added, that <'-if any perfon would repeat this glitter -for a moment, and then diiappear for ever. 

^ thefe eiLpc;riment8,rit (hould be done with due ic^em- People may talk of Mefmerifm, or Perkinifm, but we 

. nity," in .ajrdcr- ^o aroik upon the imagination ; our confider alf fuch varieties as belonging to the old and 

author replies, by putting the following queftion: ** Is exteniive clafs of Charlatanifm." 

there a fingle pofTciFor of the patent metallic tradors in P£ ROUSE (John Francis Galoup de la), the cele- 

England, who has frequently ui'ed them, and will fay brated, though untortunate, French navigator, was bora 

that -this- fraud is neceffary to make them perform at Albi-in 174c. Of the rank or condition of his fa- 

cvres ?'*: Inftead of anfwering for the £ng!i(h pofTeffors ther, M. M'llet^Mureau has given us no information in 

of thefe valuable <inftruir.ent6, we beg leave, in onr turn, that meagre eulogy of Peroiife which he has inserted 

to aflc, if there be a fingle expert: chcmift in GreatBri- in the introdudion to his laft voyage. It appears, how- 

tain who can underiland this quedion -in any other ever, that he intended to make his fon a feaman, and 

. fenfe, than as implying that the virtue of the tradors lent him, at a very early period of life, to the marine 

rtfides in the patent ? This, however, appears ttlU more fchool, wlicre the young man became enthuiiafticaily 

l^alpable in the caution to the public. fond of his profcflion, a 1 J Jaudablv ambitious to coo* 

-*• Among the various artifices (fays Mr Perkins) late the fame of the moll celebrated navigators. 

Being 
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ytroufe. Being tppointed a mMlfhipinan on tbc 19th of No- be vifited* The dtfiifters. which occurred on the voy- Pcrpendtb 

Tember 1756, he behaved, we are told, with great bra* age were all, except the laft, of which nothing is known, '"'*' 

Tcry in that ftation, and was fcverely wounded in the occasioned by the difobedience of hia a&ctn^ or their pJL-r, 

cngageoient between the adn^irals Hawke and Con- negle6ting to follow hia advice. harv^K 

flans, on the 2cth of Noverober 1 759. The Formida- The laft difpatches of thia great and good man were 

Ue, in which be ferved, was taken, after a ^rigorous re- dated from Bouny Bay, February the 7th 1788 ; and 

fiftance ; and it is probable that Feroufe reaped fomc fince that period, no account of htm has been received 

advantage from his acquaintance with Briti(h officers. which is intitled to the fmallefk confidence. M. MUet- 

On the I ft of Odoher 1 764 he was promoted to the Mureau has indeed given us, at fome length, the chikf« 

Tank of lieutenant ; and defpifing a life of cafe and idle- i(h conjediarea. of the Society of Natuial Hiftory re* 

nefs, he contrived to be employed in fix different fhips fpe6king his fate, which, in language equally childiih^ 

of war during the peace that fubfifted between Great were ddivered at the bar of the National Afiembly ; 

Britiunand France. In 1767 he was promoted to the and he has added the ridiculous decree which that bo« 

rank of what, in our navy, is called majier and command- dy of legiilative fcioltfts paffed in confequence of fb ex* 

rr. In 1779 he commanded the Amasuone^ belonging traordinary a fpeech. We will not difgrace our pages, 

to the fquadron of Vice-admiral Count d'Eftaing ; and or infult the memory of Peroufe, by contributing to the 

when that officer engaged Admiral Byron, the poft of circulation of nonfenfe, which, we are peifuaded, would 

La Pcri>ure was .to carry his Admiral's orders to the have made him bln(h for his country, 
vhole of the line. He afterwards took the (loop Ar'uU PERPENDICULAR, in.gunnery, is a fmall in. 

and contributed to the capture of the Exptrtment^^fai* firument» ufed for finding the centre line of a piece in 

ploits which his eulogift ieenis to confider as inftanccs the operation of pointing it to a given obje£^. 
of very uncommon heroifm ; but he £bon after perform- PERSIAN or Piasic, in architedure, a name com* 

cd a greater. mon to all ftatues of men, ferving inftead of columns to 

Being, on the 4th of April 1780, appointed captain fupport entablatures, 
of the frigate Aftrea^ and being on a cruife with the PERWANNAM, in the language of Bengal, an- 

HermioiUf thefe two frigates att;M:ked ^% Engliih veficls cxrder of government, or a letter from a per(bn in au* 

of war, of from 28 to 14 guns each, and took two of tbority. 

tiitm. The French certainly reaped mare laurels about PETERSBURGH (St), the capital of Ruflia; is 

that period than they have been accuftomed to do in a city, of which a pretty full hiftorical detail hatf been 

naval wars with Great Britain ; but as we have com- given in the Encyclipsdia. It is introduced here mere- 

pletely forgotten the particulars of this fight, we fuf- \j on account of its police, which, according- :to the- 

pe^ that it was not altogether fo very brilliant a bufi- anonymous author of the life of' Catharine II. has a 

aefs as M. Mikt-Murean- is pleafed to reprefent it. very fimple and competcDt organization, and-deferves to 

In the year 1 782,. La Peroufe was difpatched vrith be adopted in other great capitals. Excepting the go- 
the Sceptre of 74 guns, and twofri^tcs of ^ guns, vernor, whofe office naturally extends to all obje£b of 
each, having fbme troopa and field pieces on board, to public welfiire, the head pok'ce-mafter 19' the proper 
deftroy the EngliHi (ettlements in Hudfon's Bay. This chief of the whole fyftem 0^ police. His office takes in. 
iafk was eafily eccomplifhed ; for when he had fur- the g^reat compafa- of tin's department, but confined to 
mounted the difficulties of navigation in a frozen fea, the general objedls of public fecurity and order. He- 
he found nothing on fhore to oppofe the fmalleli force, is not here, aa in fome large towns, the formidable co- 
Having d« fttoyed the fettlements, he learned that fome partner of family feoretK, and the iuvifible witnefs of- 
f}i the English had fled at his approach into the woods ; the anions of the private man. Under the head po- 
and his eidogtibconfiders it (fiich are the difpofition* of lice-mailer is the police office, where fit a police- ma fter,. 
French republicans) as a moft wonderful inftance of hu- two prefidents, the one for erimioal, the other for civil 
inanity, that he Itft to thefe unfortunate men provifions cafes, and two coofulter^ chofen from the burgher clafs,- 
to ptd^rve them from periihing by hunger, and arms To this is committed the care to maintain decorum,- 
to prote^ them from the fury of the favages I Peroufe, good oider, and morals : alfo it is its bufincfs to fee to 
we dare anfwer for him, was confcious of nothing he- the obfervance of the laws, that the orders ifiued by go- 
roic or extraordinary in thiii a6k of beneEceiice, which* vernmcnt, and the decifions of the courts of jufiice,.^ 
he certainly could not have omitted, without incurring, are put in force. The attainment of thefe purpofeb is 
bothnnfiimy and g4iilt. affe^ed by the following mcchanifm: 

In the year 178^, he was appointed to the command The refidence is divided into ten departments Each- 

of a voyage round the world ; which was unfortunate- of thefe has a prefident, appointed to ^ watch over th<:. 

)y deftined to be his lad. Of this voys^e, as far as it laws* the fecurity, and the order of his diftrid. The 

was accomplffhed, there is a full account in' the hands duties and rights of this office are nut ]cf« catenfive 

«f every French and Engliih reader ; and from that zq* than important. A prefident muft have exad know* 

connt it appears, that Peroufe was admirably qualified ledge of the inhabitants of his department, over which 

to difcharge fuch a truft. He feems to have been an a fort of parental authority h committed to him ; he ia- 

experienced and ikilful Teaman ; a man of confiderablo the cenfor morum of his department ; his houfe muft not 

mathematical and phyfical Iclence, uacorrupted by thatr be boked or barred by night or day, but muft be a place 

philofophifra which difgraced many of his attendant* ; of i efuge, eontinually open to all that are in danger or 

and capable of the utmoft perfeverance in every laud- diftrefs; he himfelf may not quit the town for the fpace ■ 

able purfuit. To. thefe qualities he united a proper of two hours, wfthout committing the difcharge of hia 

combination of caution and courage, with a difpofition office to fome other perlon. The police commanda 

tiuly benevolent to the varioua tribes of favages whom (conftables), and the. watchmen of his department, art 

underr 
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under lilt orden $ and he » attended on all affitn of 
hit office by two feijeantt. Conaplaintt agaiaft unjuft 
behaviour in the pfcfident may be brought to the po- 
lice office. 

Each department it again divided into thre^, foar, tnr 
fife fubdivifiont, called quarters, of which, in the whole 
re(idence> are 43. Each of thcfe has a quarter- infpec- 
tor, in fubordination to whom is a quarter-lieutenant. 
The duty of thefe police-officers is in harmony with 
that of the prefident» only that their a6tivity in confi* 
ned to a fmaller circle. They fettle low aiTairs and 
flight altercations on the fpot» and keep a watchful eye 
on all that paffes. 

The number of the nighdy watch in the city amontits 
to 5C0. They have their ftattont affigned them in 
watch-houfes at the comers of ftreets; and^befides their 
proper deftinatfon, are to affift in the taking up of of* 
fcnderst snd in any fcrrice, by day or night, at their 
commanders fhall require. BeGdes thefe, for the exe- 
cution of the police orders, and to %.&. at patroles, there 
is alfo a commando of 1 20 men, who, in cafet of emer- 
gency, are fupported by a company of kofakt, or a re- 
giment of huflara. 

Tbit machine, confiiling of fo many fiibordinate 
parts, prefervcs in its orderly courfc that fecurity and 
peace which eacite the admiration "of all foreigners. 
'Jlic adivity of every individual member is unobferved in 
the operation of the whole ; and by fuch a diftribution 
alone is the attainment of fo complicated an aim pradi- 
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up in myftery ; fo likewife mav whole Coeietiet be Ie(t Feteifi 
indifferent to h, if they carefully conceal the objed of JH^ 
their connexion, or their very eaiflence, from the eye 
of the public. The police watches here, with laudable 
attention, over fccret foctetics -of all kinds; and frtr. 
qoently as the fimatical fpirit of reKgious or policical 
feAaries, or the «nthuliafm of pretended myftagogucs, 
have attempted to neftle here, they have never been 
able to proceed, or only for a very fhort time. Ani- 
mal magnetifm, Martintfm, Rofycrutianifni, and by 
whatever other name the conceits of diftempered imagi- 
nations may be caOed, have always been attended with 
the fame bad fucceft on this ftagc. 

From thislketch it will be readily imagined, that the 
nomber of impoftors and dtfturbers of the- public peace 
can be but fmaU. Quarreb and afirays in the ftreet or 
in the cabaks but feldom happen. The perfon attaA- 
ed calls the neareft watchman ; and in a moment both 
the aggreffor and the aggriev e d are taken into cuftody^ 
and led to the next fieja (pi^ice-watcrh-houfe), where 
the caufe of their quarrtl is inquired into, and the ag- 
grcflbr is puniihed. For matten of fome defcriptioos, 
there is a peculiar tribunal, under the denomiiution of- 
the "oral court, wkidi, on account of itafuigularity, de- 
ferves to be briefly noticed. 

In each quarter of the town are one or more judges 
of the oral cdurt, who ar^ chofen from the clafsof 
burprhers, and with whom are aflfodated a few jurats. 
This couVt fits daily in the forenocm, and proceeds oral- 



cable. — AH the quarter-infpefiors of a department re-, ly in all the difiBerences that come before it. It, how- 



pair every morning, at feven o'clock, to their infpec- 
tor's houic, to lay before him the report of all that has 
happened in their quarters during the lad 24 hours ; 
and at eight o'clock, all the infpedors bring together 
thefe feveral reports into the police-office, whereupon 
they firft and immediately take into examination the 
cafes of petfons taken into cuftody during the night. 
On urgent occaiiona, the police-office aifeoibles at all 

hours. 

This organization, and the extraordinary vigilance of 
the police, which is found competent to the buiinefs of 
a numerous and reftlefs people, render all (ecret inquifi- 
tions unneceflary. The police has knowledge of all 
perfons in the refidence ; travellers who come and go 
are fubjed to^ certain formalities, which render it ex- 
tremely difficult to conceal their place of abode, or their 
departure from the city. To this end, every houfe- 
holder and innkeeper is obliged to declare to the police, 
who lodges with him, or what ftrangers have put up at 
his houfe. If a ftranger or lodger flays out all night, 
the landlord mud inform the pofice of it at lateft on the 
third day of his abfence from his houfe. The cautiona- 
ry rules, in regard to travellers quitting the town, are 
fltU more ftridfc. Thefe mufl publifh in the newfpapers 
their name, their quality, and their place of abode, three 
feveral times, and produce the newfpapers containing the 
advert ifement, as a credential in the government from 
which they then receive their paflport ; without which, 
it is next to impoffible to get out of the empire. This 
regulation not only fecures the creditor of the perfon 
about to depart, but alfo enables the police to keep a 
dofer infpe^tion over all fufpeded inhabitants. 

If individuals may be fufpeded by the government, 
becaufe their means of fupport, the company they keep, 
jind their whole courfe of a6lion, are clofely wrapped 



ever, keeps a day-book, in which are entered all the 
caufet and decifions of the court, and which muft be 
every week laid before the magiflntte. When a charge 
is brought, the court dedam it orally to the prefident 
of the quarter : whereupon the accofed maft not delay 
his appearance before the police longer than one day 
after he has received the fummons. £very caufe muft 
be determined in one day, or, if the examinations require 
more time in ooUe^ing, in three days, 'i'he oral court 
communicates the decifion to the prefident of the quar- 
ter by means of his day-book, in order to its ratifica^ 
tion. If either party it not fatisfied with the fentence, 
he may appeal to the court at appointed in the regula- 
tions. 

This is a very favourable account of the police of St 
Peterfhurgh ; but it is differently reprefented in Bfav* 
jolin^t Traveb of two Frencbmtn ihrough Ruffia^ in 
I ^79<^ — 1792. According to him, the police of the 
capital of that empire is far firom being on the moft re- 
fpe6table footing. There happen, indeed, but few ac- 
cidents in the night ; yet fometimet murders ateX^m* 
mitted, and efpecially thefts ; for which, according to 
our author, it is exceedingly rar^^to obtain juilice. 
When a perfon has been aflai&iated in fome place of 
bad repute, the police-officer is engaged- to fecrecy by 
meant of a few rubles ; fo that the a&ir is foon hnihcd 
up, unlefs the decealed belonged to fome poweiful fa- 
mily, whofe inter efk makes it necefiary that inquinet 
(hoiild be indttuted. When two perfons quarrel, either 
in the ftreet or in a public-houfe, he «dio ft^t the b- 
quirer is always in the right : the inferior police officers 
are never proof againft money ; and the por individual, 
whether he be in the right or wrong, is almoft fure of 
a beating. 

FETIVER (James), a famous Englifli botanift, wat 

con- 
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"Pettver. ceniemfomrf with Plukenet t but the tit%A time of allied* in point of j^en^ral habit or appeartntfe^ vu the Vh%^wn%f 

yhafianm. t^a birth ig not known* nor is much intelligence con- , fbafidnui curvirofiru^ or Impeyan pheafaot; an EaEl ^'V!^^**' 

'— ^ 'cerning him at prefeat to be obtained. Hia profeffion Indian bird, defcribed and figured both in Mr Latham's r^ j 

was that of an apothecary, to which he was apprenticed Ornithology, and in the Mufeum Leverianum. From 

under Mr Feltbam. then apothecary to St Bartholo- that bird* however* it differs very coniiderably. The 

"^ PqIn mew's hofpital *. When he entered into bulinels for tail of the latter being in a mutilated ftate* it was fcatcd 

'^ey't Site* himfelf* he fettled in Alderfgate-ftreet* and there con* poiSble to determine* with abfolute precifion* whether 

thej of Bo- tinue<i for the remainder of his life. He obtained con-> it fhould be referred to that fubdivifion of pheaiantSt 

^EmuLi. fiderable butinefs*' and after a time became apothecary which contains thofe with long or cuneiform tails, or 

^ to the charter houfe. After ^he Tiadescants* he ap* thofe with rounded ones, as in the Impeyan pheadiat, 

pears to have been the only petfon» except Mr Courten The general colour of this moft elegant bird was bl^ck^ 

and Sir Hans Sloane, who made any confiderable col« with a glofs of blue* or what, in the language of natu« 

)e£^ion in natural. hi Aory, previous to thofe of the pre- ral hidory, may be termed chalybean black* or hladk 

(ent day. He engaged the captains and furgeons of accompanied by a ileel blue luftre. . The lower part of 

(hips to bring him home fpecimens* and enabled them the back was of a peculiarly rich colour, which, ae- 

tp feled proper pbje^s* by printed diredions which he cording to the diflferent dire^'ons of the light, ap" 

diHributed among them. By thefe means his coUec- peared either of a deep ferruginous or of the bright- 

tipn became fo valuable, that fome time before his death, eft fiery orange-red- Phis beautiful colour pafTed in 

Sir Hans Sloane oflFered him L.4000 for it. After the manner of a broad zone round 'the whole body; 

)u9 death, it was purchafed by the fome coUc&or. His but on the abdomen was of a much more obfcurc 

siivfeum extended his fiunc both at home and abroad, appearance than on the back, aj well as fomewhat 

He was ele&ed into the Royal Society ; and becoming broken or irregular, efpecially on the fides. The 

IKrquainted with Ray, aiiilled him in arranging the fe- throat was furni(hed with a large* and fomewhat an- 

poivl volume of his Hiftory of Plants. He died April gular, pair of wattles, uniting with the bare fpaces on 

;20. 1718 ; and much hoiiour was (hewn to him at his the cheeks. The feathers on the top of the head, which 

funeral, by the attendance of Sir Hans Slqane, and was of a lengthened form, ran a little backward, fo as 

other eminent men* as pall bearers* &c< By future bo* to f^st the appearance of an indiflind occipital creft. 

Mnifts, his name was given to a plant. See Petivk- The beak was remarkable for a more lengthened and 

ma, EncycL curved afpe6l than in any other bird of this genus* ex« 

He gave the world feveral publications on various cept the Impeyan phea&nt. The feathers on the neck^ 

iubje6is of natural hiltory : i. Mufel Peiiveriam CentU' back* and breaft, were rounded* and o£the fame (hell* 

rU decern^ 1692— 1703, 8vo. 2. Gax^fhylacil Nature like or (caly habit as thofe of the turkey. The legs ^ 

-ei jfriu^ Decades decern^ foiio, 1 703* with ico plates, very ftout* and were armed with a pair of extremely 

3. A Catalqgue of Mr Ray's £ng^liih Herbal, iUuftra- ftrong, large, and (harp fpurs. Both legs and beak were 
ted with figures, folio,' 17 1 3* and continued in 1715* of a pale colour. Whether this bird be really new or - 

4. Many imall pubUcationst which n^y be found enu- not to the ornithologifb of Europe* it may at leail be 
anerated in Pr Pultney's book. 5. Many papers in affirmed with (afety* that it bad never been properly 

• - ^ the Philofophical Tranfadiona, and a material article in defcribed ; nor can the chara6^er of any fpecies, hither* 

the third volume of Ray's work^ entitled* Flanis Ra^ to introduced into the books of any fyilematic natural- 

riores Chitunfu Madrajpat^iut^ ei African£f a Jacobs ifi, be confidered as a jufl or competent fpecific charac- 

Petivero ad ofm Cfxnfumm^utdum CoUaUe% &c. Many ter of the prefent bird. It may be called xhcjireback* 

pf his fmaller tra£U having beciNne very fcarce* his edpheafant ; and its elTential charadier may be delinea- 

works were coUe^ed and pobliihedt ^xdvifive of hi* ted in the following terms : Black pheafant with a fteel- 

lepers in the Tranfa^ions* in 2 volsfolip, and one Svo^ blue glofs ; the fides of the body rufous ; the lower 

in the year 1764. .ofirt of the back fiery ferruginous ; the tail rounded ^ 

PHASIANUS (See EmyiL)- A fpecies of thia the two middle feathers pale yeUow brown.— ^ir George 

genus of birds, formerly not dc(cubed, was lent from Staunton's Account of an Embaffy to Cblna^ ^c, 
jBaUviatoJSniglaqd by. Lord Macartney, or fome of PHILOSOPHIST, a lover 6f fophiflr^ or falfe rea- 

^is attendants* when they wcve on their voyage to Qhir foning, in contradi(Un£lion io pLiio/ofberf who is a lover 

Ha. The Species to which it feomed to be inoft nearly of found reafoning* true fcience* aad pradical wifdom. 

CRrTicAL PHILOSOPHY. 

^ a ^aiTiCAL PHILOSOPHY* is the nppellaiioa gtvoi democratic innovation* is now living an exile from hii 

^" ' Sn'ij^ ^ ^ fyftem of fcience, of which Ahe Ibvndcr Js /m- .wretched counJtry* and cultivating the kiences and the 

^mufnu^i Kant^ regius profeflbr of logic and metaphyfics arts of peace. ^ 

in the univerfity of Koenig(berg. OTthtsfyftem, whicti' '** To exidain (fays he) the philofophy of Kant inObTctiriey 

is v^ry generally admired m Germany, we promifed, in all its details* would re(}uure a long and a painful >ftudy,^^'^ 1^" 

our Profpodus, to gratify our ificculfilFive. tvad^ with without producing any real advantage to the reader. ^^^'^ 

ia (hoU view ; and that promifc we are. enabled to /ul- . Xhe lajnguagc of the author is equally obfcure, and hia 

fit, by the kind communication of an illuttrious foreign- . reafonings equally fubtle* with thoiie of the commenta- 

cr* who, af^ ading a confpicupua part on the theatre < tors of Ariftotle in the 15th century.^ 
of the world, and ftriviag in irain to ftem the torrent of , T)ie truth of this affertbn will be denied by nonCf 
S\3f9i^ Vol. XL Part I. t - Y y who 
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who hate endeavourf d to make thcmfelves raallers of thtj appear tmiverfal and neceffary ; or, to other word«» 



the works of IVlflkh and Nitfch on the critical philofd- 
phy ; and the fource of this obfcurity feems to be fuf 
ficiently obviocu. Befidea employing a vaft number of 
words of his own invention, derived from the Greek 
faiDgiiage, Kant ufes expreffions, which have long been 
familiar to metaphyficians» in a fenfe different from that 
in which they are generally received ; and hence a large 
portion of time is requifite to enable the moft fagacioos 
mind to afcertain with prccifion the import of his phra* 
leology. 

The dtlEcnlty of comprehending this philofophy has 
contributed, we believe, more than any thing elfe, to 
bring it into vogue, and to raife the fame of its author. 
Men are afhamed, after fo laborious and fatiguing a iludy i 
to acknowledge that all their labour has been thrown 



they admit of no exception, and iht^v conver/e is impof. 
Hble. Ideai which we derive from experience have no 
fuch chara^ers. We can fuppofe, that what we have 
feen, or felt, or heard once, we may lee, or feel, or hear 
again ; bot we do not perceive any impollibility in itt 
being otherwife. For inlUnce, a houfe is on fire in my 
▼lew : I am certain of this fad ; but it affords me no ge^ 
neral or neceffary knowledge. It is altogether a po/U" 
riori ; the materials are fumifhed by the ludividual im- 
preifion which I have received ; and that impreifioa 
might have been vety different. 

** But if I take twice two fmall bails, and learn to 
call twice two ybar, I Hiall be immediately conviaced» 
that any two bodies whatever, when added to any two 
other bodies^ will conttanily m ikc the fum of bodiea 



away 5 and vanity prompts almofl every man to raife /oar. Experience has indeed afforded me the opportiu 

the importance of that branch of fcience which is un- Ai<y of acquiring this knowledge ; but it has not ^vt^xk 

derftood but by a few, and in which he is confcious it to me ; for how could expeiience prove to me that 

that his own attainments have been great. *' We ac- this truth (hall never vary ^ £xperiepce muii always 

knowledge, however, that in the fyftem of Kant there be limited ; and therefore cannot teach us that which is 

is difplayed much genius, combination, and fyftematic f^fceffary and univerfal. It is not experience which dif- 

arrangement ; but this only affords one of the many covers to us« that we (hall always have the furface of 



reafons which it prefentSy for our regretting that the 
author has not di reded his mind to more ufefol re- 
fearches, and that he has wafted the ftrengrth of his ge- 
nius in rendering uncertain the moft comfortable truths. 



the whole pyramid by multiplying its bafe by the third 
part of its hcij^ht ; or that two paraUti iine^ extended 
in infinitum y (hall never meet. 

'* All the truths of pure mathematics are, in the lan< 



and in giving the appearance of novelty to opinions for guageof Kant,- a priori. Thus, that a flraight line is 
the tmA part taught long before his day. the fhorteii oFall poflible lines between two fixed points; 

The following analyfis, we believe, will fufficiently that the tht«e angles of a triangle are always equal to two 



enable any one, at all converfant with metaphyficai 
fcience, to form a judgment of this celebrated fyftem $ 
and our corrcfpondent, on whofe word the reader may 
rely, aiTures us, that, in detailing the principles of Kant> 
he has taken fpccial care to exhibit them with the ut- 
moft poftible exadnefs, having feveral times preferred 
the obfcurity of the author's reafonings and language^ 
to the danger of a falfe, though more perfpicuous, m- 
j terpretation. 
Divifion of ** Kant divides all our knowledge into that which is 
kwnan ^ priori^ and that which is a pofieriori. Knowledge 
"*"' ^''tf^nor/ is conferred upon us by our nature. Know- 
ledge a pofleriori is derived from our fenfations, or from 
experience ; and is by our author denominated empyric. 
One would at firft be induced, by this account of tj^e 
origin of human knowledge, to believe that Kant tn< 
tended to revive the fyftem of innate ideas ; but we very 
quickly difcover that fuch is not his fyftem. He con- 
fiders all our knowledge as acquired. He maintains^ 



right angles ; that we have the fame fum, whether we 
add 5 to 7 or 7 to 5 i and that we have the fame r^ 
mainder when we fubtrad 5 from 10 as when we fub- 
trad 10 from ij^are Co nuny pix>pofitioos> which art 
true a priori. 

*' Pure inowiedge a priori^ is that which is abfolnte- Pareknoib 
ty without any mixture of experience. Two and two*^^^ 
men make /our men^ is a truth, of which the koowledge^"^ 
is a priori ; but it is not FtfxE knowledge, becaule tde 
truth is particular. The ideas oijubfiance^ and oicaufe 
and /^ti, are a priori; and when they arc feparated 
from the objeds to which 1 bey refer (we fuppole from 
this or that particular objed j, they tons, in the Lui« 
guage of Kant, void ideas (a). It is our knowledge 
a priori^ i, e. that knowledge which precedes experience 
as to its origin, which renders experience polfible (b). 
Our faculty of knowledge has an efied on our ideas of 
fenfation analogous to that of a veffel, which gives itt 
own form to the h'quor with which it is filled. Thus* 






that experience is the occafional cauje or produffrice of in all our knowledge a po/l^riori^ there is fomething d 
all our knowledge ; and that without it we could not priori derived from our faculty of knowledge. All the 

* tf 1 • J ^N • 1 ' ' t_ f _—.*.* ^ * J 11 ^1_ • J*" • • B 



have a f^ngle idea. Our ideas a priori^ he fays, are pro- 
duced with experience, and couljnot be produced witb* 
9ut it ; but they are not produced by it, or do not pro-* 
ceed from it. They exift in the mind ; they are the 
forms of the mind, lliey are diftinguifhed from other 
ideas by two marks, which are eafily diicemed ; i. e. 



operations of our minds ; all the imprefltons which onr 
external and internal fenfes receive and retain, are 
brought into t9t^ by the conditions^ xheforms^ which 
exiA in us by the pure ideas a priori, which alone ren- 
der all our other knowledge certain. 

** Time and Jj^nue are the two effential forms of the 



(a) In the language of Locke abfiraS idtas, 

(b^ In our correfpondent^s manufcript, this fentence runs thm : ** It it our knowledge a priori^ or that know* 
ledge which entirely precedes experience as to its origin, which experience renders poflible 'y* but here nmft be fome 
miftake, either by the tranflator or by the amanuenfts. Kant's philofophy is abundantly obfcure and paradoxical; 
but it ftirely never entered into his he^id to reprefent the effed as prior in its origin to the very caufe which 
abne renders it poflible. The cofitcxt| too^ fecms to ut to i^ree better with, the meaoing of the fentence as we 
have printed it in the text* * 



G R I T I c AL P H I L O S O P H Y. 3^^ 

mind : the former -for iicpreffidiia received by the inter* . He adds alfp to thefe properties of the fouf principal 

nsl ftofc ; the fecond for thofe received by our extcr- forms of the under ftanding» a table of cattgoriet^ or fun* 

nal fenfei. Time is neceflary in all the immediate (per- damental ideas a priori, 

baps intuitive) perceptions of obje6b ( and fpace in all *< Quantity^ gives unity j pluraiitj^^ totality. Quality, Catq^oriei. 

tf iXiemai perceptions* gives reality, negation^ limitation. Relation, gives inhc'^ 

JExteiiiion. **• Extenfion \% nothing real but as the form of our rence^ fubfiance^ caufe^ dependence^ lommunity, reciprocity. 

fenfations. If extenfion were known to us only by ex- Modality, giwii po^lity, impoffibHity^ exijience, nothings 

perience, it would then be poflible to conceive that necejjity^ accident. Thefe categories can only be applied 

7 there might be fenfible obje&s without fpace. to experience. . When, in the confideration of an ob- 
Impenetra- •« £| \^ by means of the form fpace that we are cna- jed, we abltrad all that regards fenfation, there remain 
biht), &c ^j^^ a priori^ to attribute to external objeda V»i/«itf- only the pure ideas of the underilanding, or xht catt^go^ 

trability^ divtfibil'tty, mobility f &c. ; and it is by means riei, by which a thing is conceived as a t6ing. 

of the fom time that we attribute to any thing duratimt *< Pure reafon is the faculty of tracing our know* 

8 fucceJJion^Jimuhaneity^ permamnce^ 6cc. ^ Mg< <> priori^ to fubjed it to principka* to trace it 
Origin of *^ /tntbrnoic is derived from the form of our internal from iu neceiTary conditionst till it be entirely with* 
arithmetic (eofe, and geometry from that of our external out condition, and in complete um'ty. This pure 
netr^^ *' ^^^ undeHlanding colleds the ideas received by reafon has certain fundamental rules, after which the 

P the impreffions made on our organs of fenfe, confers on neceflary connexion of our ideas is taken for the de« 

UDi^ing thefe ideas umty by a particular ybrr^ (we fnppofe ener- termination of the objeds in themfelves ;— -an illufion 

^r^*^ 1 fSf) a priori; and thereby forms the reprefentation of which we cannot avoid, evea when we are acquainted 

wenmuL each objed. Thus, a man is fucceiivtly ftmck with with it. We can conclude from what we know to 

the imprdlions of all the parts which form a particular what we do not know ; and we give an obfe&ive rea« 

garden. His underitanding unites thefe impreffionst or lity to thefe condufions from an c^pecwance which leads 

the ideas refulting from them ; and in the unity produ- us on. 

ced by that unifying ad, it acquires the idea of the gar- ^ •< The writings of Kant are multifarious ; but it is Critique 
den. if the objeds which produce the impreffions af- in his work entitled the Critique of Pure Reafon that '^ pure rea. 
ford alio the matter of the ideas (c)» then the ideas are he has chiefly expounded his fyftem. This work is a^'''' 
empyric ; but if the objeds only unfold the forms of the treatife on a pretended fcience, of which Kant's fcho- 
thoughtf the ideas are a priori. l*he ad of the under- lars confider him as the founder, and which has for its 
(landing which unites the perceptions of the various parts objeds the natural forces f the limiti of our reafon^ as the 
of an objed into the perception of one whole, is the ikme fource of our pure knowledge a priori^ the principke of all 
so with thzt which unites the attribute with its fobjed. truth. Kant does not propofe to give even an expoQ* 
A"*'y"€ ** Judgments are divided into two fpecies ; ana/ytic tion of thefe branches of knowledge, but merely to 
^ ^^'^^ 2jAfyntbetic. An analytic judgment is. that in which examine their origin ; not to extend them, but to pre- 
the attribute is the mere developement of the fubjed, vent the bad uie of them, and to guard us againll error, 
and is found by the Ample aaalyfis of the perception | He denominates this fcience tranfcendental criticifm; be- 
as hodta are extended \ a triangle has three Jides. caufe he calls all knowledge, of which the ofcjed is not 
Bfothette '* ^ fy nthetical judgment is that where the attribute furaifiied by the (ienfes, and which concerns the kind 
iudgmeou. is conneded with the fubjed by a caufe (or bafis) ta- and otigir. of our ideas, tranfcendental knowledge. The 
ken from the faculty of knowledge, which renders this Criticifm of Pure Reafon, which gives only the funda- 
count dion neceflary : as, a body is heavy \ wood is com', mental ideas and maxims a priori^ without explaining 
hufidfU ; the three angles of a triangle are equal to two the ideas which are derived from them, can lead (fays 
right angies. There are iynthefes a priori and apofie^ Kant) to a complete fyftem of pure knowledge, which 
riori\ and the former bein^ formed by experience, we ought to be denominated tranfcendental philofophy, of 
have the fure meaiis oH. avoidiog deception. • which it (the Criticifm^ &c.) prefents the architedonic 

** It is a problem, howevei*, of the utmoft import- pkn, i. e. the plan regular and well difjpofed. 
ance, to difcover how fynthetic judgments a priori are ** The work entitled The Critique of Pure Reafon^ 
poflible. How comes it, for example, that we can af- is dirided into feveral parts or fedions, under the ridi- 
firm that all the radii of a circle are equal, and that culous titles oi JEJlhetic tranfcendental ; oi tranfcendental 
two parallel lines will never meet I It is by ftudying logic ; of the pure ideas of the underfiandmg ; of the 
the forms of our mind that we difcover the poflibility tranfcendental judgment ; ^ the paralogifm jof pure rea* 
of making thefe affirmations. In all objefb there aw fon i o£ the ideal trattfcendental ; of the criti/:ifm offpecu* 
things which muft ncccflarily be thought (be fup- lative theologies; of the difcipttne of pure reafon^ 8cc. 
plied by thought) ; as, for example, that there is afub- " But to proceed with our abilrad of the fyftem. Wu c'finot 
j^ Jlancef an accident^ a caufe f and certain efiefte. We. know objeds only by the manner in which they know oh. 

Forma 'f ** Vht forms of the uaderftanding arei quantity f qua* aifed us^ and as the impreffions which they make uponj ^'»tl ey 
the under. iJ/y, relation, modality. US are only certain apparitions ix phenomena, it is iixi'^l^ *'!. 

ftandu^g. 14 Qiiantity, Kant diftinguiihes into general, ^rticulur, |)offible for Us to know what an objed is in itfe^, la °^™'"'*^ 

and individual ; .quality, into qffirmationr negation, infi* cpnfequtnce of this aficrtion, fome have'fuppofed that 
tnte ; relation, into categoric^ hypothetic^ ^okd disjun3ive ; Xant is an idealifi like .Berkeley. and fo many others, 
and modality^ into prolUmatic^ certain, Aod %neujfary., who. have thought that fenfations are only appearances, 

Y y 2 and 

■— ■ ■ _ , ,1 ff ■ ■■-,, ,■■■- -.^. 

(c) This is wonderful Jargon ; but^tbe reader will xefled that it vt not curs. 
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sad that there is tto tnitk but ia our reafoo ; but foch 
w not the o<piniott of Kaiit(D). Accordiog to hiuH 
our undedUnding, when it coniiflera the apparkions or 
phenoOKna^ acknowlcdgea the e»i/ictKe of the objedi in 
themfdvcty ioafmuch as they (erve for the bafei of thoie 
apparitioDa ; thoogh we know nothing of their rgaiiiyf 
«id though we can have no certitude but ia experience. 

** When we apply tht/omu of our uoderllandingf 
fuch u Mu/jr* toiahty^ fuhfiafue^ cafuaftiy^ exiJUnce^ to 
certain ideaa ii^iich have no objed xxifpace and time^ we 
make a faUacious and arbitrary application. All thefe 
forms can bear only on fenfible obje€ls» and not on the 
world of thingt in iifelff of which we can think, but 
which we can neter know. Beyond things fenfible 
wc can only have ofiniotu or a Mirf of our reafon. 

*^ The motives to confider a propofitton as true, are 
either olyiQivt^ u e, taken from an exUmsi objeA, £0 
that each man fluU be obliged to acknowledge ihem ; 
and then there is a troth eviJfm and fufccpcible of de^ 
mom/iraiiomf and it may be faid that we are eomoMcedf 
or the motives ueJul^SivCf u o, they exift only in the 
mind of him who judges, and he xtferfuatUd. 

^ TauTN, then, conhiU in the agreement of oar no- 
tiont with the ohjeffSf in fuch a manner as that all men 
are obliged to form the fame judgment ; bslup con- 
mStB in holding a thing for true in ^ijutj^hfe manmr^ 
*xn coniequence of a perfuafion which is entirely per« 
fonaly and has not its bafis in an objed fobmitted to ca^ 
perience. 

«* There is a htrtef of doBrrtu^ of whkh Kant gives, 
as an example, this aflertion—- * there are inhabiunu in 
the planeta.' We muft acknowledge (he adds) that 
the ordinary mode of teaching the exillence of God be- 
longs to the beiief of dodrine^ and that it is the iamc 
with the immoriaiity of the foul. The belief cfdoSrme 
(he continues) has in itfelf ibmething^/j^rrMf / but it 
ia not the £une with moral beiief In moial belief there 
i» fomething mctjfary ; it is (fays he), that I fliottki 
obey the law of morality in all iu parts. The end ia 
lltongly cftabliflied ; and 1 can perceive only one condi- 
tion, by means of which this end may be in accorti with 
all the other ends, i. e. that there is a God* I am oertaitt 
that no man knows any other condition which efm oon« 
du6t to the iame unity of end under the mond faiw ; 
which law is a law of my reafon. . I will confcquently 
believe certainly the exifttnce of God^ and a future life / 
becaufe this perfuafion lenders immoveable my roond 
principles^ principles which I cannoi rejeet without 
rendering mylclf contemptible in my own eyes. I wifli 
for bappinefs, but I do not wi(h for it without mora- 
lity ; and as it depends on nature^ I cannot wilh it with 
this condition, except by believing that nature dcpcnda 
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oil a Being who caafiDs thia connexion betvi^«cn mon* 
licy and happineis. This foppo£tion n founded on th^ 
won/ (or necejifity) of my realbn, aad not on my duty. 

** We havci however, no certainty (lays Kant) in 
our knowledge of God, becaufe cevtarnty cannot exi& 
Acept ^en it is founded on an ofaje^ of experience. 
The philofophcr acknowledges, that ft$re reaftm is too 
w«ak to prove the exittence of a being beyond the 
reach of our fienfies. The necefity of bdievtng in God 
ia therefore only fmhjeflwe^ akhough necelfery and ge- 
neral for all thote beings who conform to their duty. 
This is not httowUdge^ but only a belirf of reafon, which- 
Supplies the phne of a knowledge which io impoi^ 
fible(E). 

** i be proofs of natural theok>gy ((ayt our phifo. 
fopher) taken from Itie order and beauty of the uni« 
verfe, ike. me prao£i only in affearame. i hey rcfolve 
themfelvea in|o a tiias of our reafon to fnffofe an IniU 
nite intelligence as the author of all that i» pofiiblc ; 
but from thia bias it does not follow that there really is 
inch an Author. To fay, that whatever exids muft have 
a caufe, ia indeed a maaita a priori ; but it is a maxim; 
applicable, only to experience, for one knows not how 
to lubjed to the laws of our perceptions that whtdv 
ia abfolutcly independent of them, it ia aa it we were 
to (ay, that vrhatever exttta in experience mutt have an 
experience; btt&the world, taken as a whole, u with- 
out experience as well as its otuie. it is much better 
t» draw the proof of the extHenoe of God hom mora- 
lity, than to weaken it by liieh reaibning. This proof 
ia r«Utive« It ia impofiible to haow that God cxilu ;. 
but we eaacomprehoid how it ia poffible to aet morally 
on the fuppo/itiom of the exigence (ahhougb incompre* 
henfible) df an intelligent Creator^ an exiltence which 
FaACTiCAL RXASOH foTOes THSOXKriCAL reafon to 
adopt. This proof not only perfuadu^ but even a6U 
on the convicTiOH, in proportion aa the motives of our 
aidiona are conformable to the law of morality. 

^ Rehgion ought to be the means of virtue and not 
its objed. Man has not in himiielf the idea of rehgion as 
he has that of virtue. The latter has its principle in the 
osind ( it exiiis 111 itlflf, aud not as the means of happi* 
nefs ; and it may be taught without the idea of a God, 
for the pure law of moraiiiy is a prmr'u 

** He who does good by inclnuitioa does not adj^ ^„^ 
mnrally. The convene of the principle of moral uy u 
to make perlonal happineis the baii8(i) oi the wriL 
There are compafliouate minds which feel an internal 
piea(ure in communicdting joy around them, and who 
thus enjoy the latisiaCiion ot others ; but their actions, 
however j«it« however ^ood, have no mural merit, and 
may bt compared lu ocher inchaations} to that of 

honour 



(d) We muft requeft the reader to obferve that this is the language of our conefpondent. We have fKcwn 
elfewbere, that Berkeley did not deny the reality of fenlations ; and we hope to (hew by and bye, that ILant ia as 
much an idealjfi as he was, if this be a fair view of the Critical Philofophy. 

(t) We have here again taken the liberty to alter the language of our correfpondent. He makes Kant fay, 
** It is not this^knowledge, but a belief of italon, &c. i** but this is furtly not the author's meaning. From the 
context, it ia apparent that Kant means to fay, that we have not, and cannot have> what can be* properly called a 
knowledge of the exillence of God» but only iuch a belief of hia exilienoe aa inppUca the place of this impolhble. 
knowledge. 

(f) Thia is a very abfurd phrafe. We fuppole Kant's meaning to be, that the principles of him jvhofe ac^ 
tions and volitions are inhuenccd by the prolped of perfonal happinefs} are the reverfe of the pure pnnciplci of 
morality. .... 
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ltoii«iir (Kmp citm;de)f ivhicb» wMlft it mcett with that 
which is juft and ufeful, is worthy of praife and encou« 
ragement» but not of any high degree of efteem. Ac- 
cording to Kant, we ought not eren to do good, either 
for the pleafure we feel in doing it» or in order to be 
happy, ot to render others happy ; for any one of theiie 
additions (perhaps motives) would be emfyricf and in« 
jure the purity of our morals. A reafonable being 
ought to defire to be exempted from all inc^atiom^ and 
never to do his duty but for his duty's fake. 

*^ We ought to ad after the maxims derived a priori 
from the faculty of knowledge, which carry with them 
the idea»of neceffity, and are independent of all expe* 
riencc ; after the maxims which, it is to be wifhed, conk! 
be ere^^ed into general laws for all beings endowed 
iHth realbn/' 
ratiUt/ r>f ^^ tbis be a cofveft view of the th]t^ and the re- 
fliis rjftem fbks of the critical philosophy, and the chara6^er of 
him from whom we received it permits us not to doubt 
of its being nearly corre6^, we confefs ourfelves unaUe 
to drfcover any motive which ihould induce our conn* 
trymcn, in their refearches sffter truth, to prefer the 
dark lantern of Kant to the luminous torch of Bacon. 
The noetaphyfical reader will perceive, that, in this ib- 
flra6k, there is little which is new except the phrafeology; 
^^ and that what is new is either unintelligible or untenable. 
Of which "^^^ diftin&iott between knowledge a priori and 
thefondsu knowledge a pofterioriy is as old as fpeculation itfelf; 
*^p*^^ and the mode in which' Kane illaftrates that ditlindion 
Kt*"* diffcM not from the iUuftrations of Ariftotle on the 
ndw. fame fubjedk. The Stagyrlte talked of general forms^ 

or formal caufesy in the mind, aa Well as the profdibr at 
Koenigfberg; and he or his difciples (for we quote 
from memory) compared them to the form of the fla« 
toe in the rough block of marble. As that 'form is 
brought into the view of the fpeftator by the chificl of 
the itatuary, fo, faid the peripatetics, arc the general 
forms in the mind brought into the view of confciouf" ^ 
arfs by fenfation and experience* 

Such was the dodrine. of Ariftotle and his difciples^ 
and fuch feems to be the do£lrine of Kant and his fol- 
lowers ; but it is either a falfe dodrine, or, if it be trtici 
a dodrine foohihly exprefled. A block of marble is 
capable of being cut into any form that the ftatuary 
pleafes ; into the form of a maih a horfe, an ox, an afs^ 
a fifh, or a ferpeot. Not pne of thefe forms therefore 
aan be inherent in it, or efiential to it, in oppoikion to 
the reft ; and a general form, including all the animals 
under it, is inconceivable and impoffible. In like man- 
ner, the human mind is capable of having the ideas of a 
eircle, a triangle, a fquare, of blackf white,, red, of foury 
fweet, bitter, of the odour of a rofe, and the ftcnch uf 
a dunghfl], of proportion, of rouiical founds, 'and of a 
thoufand other things. None of thefe ideas therefore 
can be efiential to the mind in oppofition to the reft^ 
and etery man, who is not an abfolute ftraneer to the 
Apcratione of his own intellect, knows weU that he 
cannot think of a thoufand things at once ; or, to nfe 
the latiguage of philofophers, have in, his mind a general 
idea, comprehending under it a thoufand things To dif- 
cordaot aa colours and founds, figures^ and fmells. If 
therefore Kant meani to affirm, with Phto, that, pre- 
tious to all expeiieace, there ate aShialiy in th^ mind 
gemral forms f or gemral idesSf to which fenfation, or 
ttperiencci gifts an o|!portiiiiity of coming iato view. 
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he affirms what all men of i^efieftion know to be falfe. 
If he means only to affirm, what feem^ to have been 
the meaning' of Ariiiotle, that particular fenfations give 
occafion to the intelle6i to form gctx^ral ideas, he ex- 
preiFes hiritfelf indeed very ftrangcly ; but his do£trine 
on this fubjedt differs not eflcntially from that of Locke 
and ileid, and many other eminent metaphyficians of 
modern times. Of abft ration and general ideas wa 
have given our own opinion elfcwhere (See Metaphy* 
81CS, EncycL Part I. Chap, iv.), and fhall not here re* 
fame the fubjedt. 

But when Kant fays that his ideas a priori are frw/- rmpropcr. 
verfal, and necejfary^ and that their converfc is impojjible^ i^fc of 
he feems by the word iika to mean what more ace u rate ^*^™'» 
writers exprefs by the term propofiiion. There are in- 
deed two kinds of propofitiuns, of which \both may be 
true, though the one kind exprefies neceffary and uni- 
verfal truths, and the other fuch tnKbs as are contin<* 
gent and particular. (See Mbtaphysics, EncycL 
Part 1. Chapter vit.) Propofitions dirc^y contrary xa 
thofe which exprefs particular and contingent truthf* 
may be caftly conceived ; whilft fuch as are con- 
trary to ntceflary and univerfal truths arc inconcti* 
yable and impoffible ; bat We doubt whether any idea^ 
in the proper fenfe of the word, has a contrary or, a« 
he expreiTed it, a tonverfe. Nothing is not contrary to 
fubfiance, nor black contrary to white^ not four contrary 
tf^fweety nor an inch contrary to an elL Nothing iss 
the negation offubftance, and black the negation of 
white ; four is different from fweet, and an inch is Xtis 
than an ell ; but between thefe different ideas we perceive 
BO contradi6kion. 

That Kant ufes the term idea inftead of propofition^ 
or fome word of limilar import, is farther evident from 
his inftances Qf the houfe orLfire^ and the manner ta. 
which we karn that any two bodies added to any two 
other bodies will conftantly make the fum of four bo* 
dies. If it be his will to ufe the terms a priori and t$^ 
pojleriori in the &nfe in which other metaphy licians ufc 
the terma neceffary aad contingent y we can make no other 
obje^ion to his diftin^ion between thefe two propofi- 
tions, but that k is expreffed in very improper lan- 
guage. The houfe might certainly be on fire or not oHj 
lire ; but twice two bodies mufi always make the fufVii 
of four bodies, and cannot poffibly nrnke any other fum. 

The truth of this laft proportion (he fays) we can* 
not have learned from, experience^ becaufc experience^., 
being always limited, cannot poffibly teach us what is 
nfteffdry and univerfal. But this is egregious trifling* . 
The experience employed here is not hmited A child . 
unqueftionably learns the import of the terms of m- 
meration, as he leatns the import of all other tetms, by 
experience. By putting two httle balls to two little 
baUs, he learns to call the fum /o»r balls. After two 
or three leffons of this kind with different bodies* his 
own reflection fuggeits to him, that the fum four has 
no dependance upon the fhape or conflftence of the bo-* 
dies, but merely upon the inSvidualiiy of each or their 
numerical difference; and individuality^ or numeiical 
differenoCf is as completely exemplifled in two bodits 
of any kind aa in two thoufand.. 

AU the truths of pure mathenuttics (fays Kant) are^y-^i^*^ 
a priori. If he means that they are aU neceffary ^ andconfe- 
that the contrary of any one of them is inconcavahU^^^i^w^ 
he affinDaii9thiAg but what la tmci and has been knowa 

t». 
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to all m?.theinatician$ thefe t«ro thoufand years. ])ut, 
if he mezns that they arc innate truths, not difcov^ed 
by induflioa or ideal meafurement, his meaning is dc- 

. inonftrably falfe. (See Induction in this SufpUnuni.) 
When be fays* that it is not txpentnu which 4iicovers to 
us that we (hall always have the ftirface of the pyramid^ 
by multiplying its bale by t lie third part ot its height, 

. be is right, if by ex(.tritnce he means the a^ual mea- 
furement of all poilible pyramids ; but furcly be cannot 
mean that the truth of this meafurcment is innate in 
the mind« for it is in fa£t not a true but a falfe mea* 
furement (g). The bafe of a pyramid multiplied by 
the third part of its height gives, not the furtace, but 
the folid contents of the pyramid ; and he who under* 
ftands the propofition on wnich this truth is immediate- 
ly built, knoivs perfe&ly that Euclid proved it by a 
feries of ideal meafuremenu of thofe paiucuUrs in which 
all pyramids neccflarily agree. 

Kant feems often to confound fenfation with expe- 
rience ; and if by experience he means fcnfation^ when 
he fays that pure know/edge^ a priori f is that which is 
abfolutely without any mixture of experience, he talks 
non&nfe ; for the moft fpiritual notions which mea can 
form are derived from the operations .of the mind onr 
ideas of fenUtion. To the reft of the paragraph, re 
fpeding pure knowledge, we have basdly an) objection . 
to make. Locke, the great enemy of innate ideas, 
taught, before Kane was bom, that our knowledge- de- 
pends upon our organization and the taculties of our 
minds, as much as upon impreilions made on the. ftnfes 
gt tjctra ; that if our organs of icnfe were diikrcnt 
from what they are, the tafte of fugar might be bitter, 
and that of woimweod fwect ; and that if .we had not 
memory, and could not jnodify and arrange our idc^s, 
all progrefs in. knowledge would be impoOlble. 
Groundleli When our.aitthor talks of time and Jpace as the t.\ro 
«««r falfe af» eflcntial farms, oi the mind,, we ace not fure that we 
vriertions. undcrft^nd him. We have ihewn elfewhere, that. a 

, confciou^ inteUigence may be conceived which has no 

; ideas cither ot fpace or of time (fee Metaphysics, 
Eneycl. tl" liz^.&ic. and 209* &c.) ; and he who cau 
affirm, that if extcufion were known to us only by ex- 
ferience^ it would be poflible to conceive feniible Qbje^a 
mthout fpace i has never attended to the foice of what 
philofophers call the ajfeciation oftdeoi in the mind. £ut 
what IS here meant by fcn^bJc objcds^ Ate they job- 

' jeds of touch, tafte, or fii.tUi Objttts of touch cannot 
indeed be conceived viithout fpact ; but what extent of 
fpace is fiiggefted by the tafte oi.fpgar or thejodour of 
a rofe \ 

When Kant talks cf ^Yktform fpace enabling us to 
attribute to external obje^s impertrtralUtty^ mobility^ &c. 
be talks at random ; and another man may, v^ith as 
much prcpiitiy, and pet baps more truth, iitiim the 
convtrle of his propcfitions, and lay,, that it is the im- 
penetrability and nobility^ &c. of rxttmal ubjcdb tl;U 

', enable ue to ioim the idea cit\\%.d fpacCf ard the liiccii- 
fion of fome objects, conr. pared witii ibc permanence of 
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Others, that enables us to form the notion or mode caU» 
ed time. 

Oo the two or three next paragraphs it is not worth 
while to detain the reader v/ith many ren.arks. They 
abound witli the fame uncouth and obficure phraleolo' 
gy, and the fame idle diftin^ions between, ideas a priori 
and a poficriori. In n^ ii« he afiirms, that the three 
foUowiug propofitions (a body ii, heavy ^ wood is conUmf^^^ 
tibie^ and the three angUi of a triangie arc equal i§ i^vo 
right angles) are all nec^^flary judgments. In one itnit 
this aftirmation is true, and in another it is Salle. We 
cannot, without fpcaking unintelligibly, give the.nane 
body to any fubftance which is not heavy j and we are 
not acquainted with any kind of «v«oJ which is not com* 
huftibie; but furely it is.npt impoi&ble.lo conceive a 
fubftance extended and diviftble, and yet not heavy, tm 
which the name body might be given without abfurdity, 
ox to conceive wood as incombuftible as the miner^ 
called ajhe/iosm That the three angles, however, of a 
plane triangle can be either more or left than equal Xm 
two right angles, is obvioufly impoflible, and muft be 
perceived to be io by every intelligence from the Su- 
preme down to the human. 1 he three propo6uon«t 
tl^tefore, are not of the fame itind, and ihoold not 
have been flailed under the (ame. genus of nccejfary fyn- 
thetic judgments. 

in the critique of pure rcafi>n, Kant feems to teach 
that aU demoniirative fcience muft proceed from gene- 
ral principles to particular truths. Hence \i^a forms of 
the underftanding, and his categories^ which, according 
to one of lus pupils*, ** lie m our underftandifig as^DrHI^ 
pure notions a.priori, or the foundation of all our know-^*^ 
kdge* They are neceffary forms^ radical notions, of 
which aU our knowledge mufl be compounded.'' But 
this is diredly contrary to the progrefs of the human 
mind, which, 9a we have ftiewn in the article Ihduc- 
TiON, already referred to, proceeds, in^e acquilition 
of every kind of knowledge, from particular truths to 
general principled 'ihis tranfcendental phUofophy .€j£ 
Kant's, thcrd'orc, inverts the order of nature, and is u 
little, calculated to promote the ptogrds of fcience as 
the lyllogiftic fyftem of Ariftotle, which was likewife 
built on cattgories or ^encreUfotmsm His tranfcendcmtal 
4tflhenc<t which, according to Dr Willich, is the know- 
lecige a pitori ot the rules oj fenfutiont lecms to be a 
contradictory expiefilon, as it implies that a man may 
know the laws of l^niation, without paying the fmalleft 
attention to the oi^aus ot fenfe. 

That we know objcds only by the manner in which 
thty affedi us, and not as tht y arc in therrifdvcs, is a 
ttuih admitted, we believe, by all philofcphers, and 
certainly Cy Locke and Rtid; but when Kant lays 
that we know nothing ot the rca.itj ot the objctti 
•j^hich affcCt our fcnfcb, he feenis to be hngularly para* 
doxIcaL Berkeley hiiritlf, tlie moft ingeuioiis idealift 
periiaps that ever wrote, contends itrenuoufly for tlie 
txiitcoce ot.a cuufi oi our fenfations diftintt fiom our 
o\^ u jnittds ; aLd t»:caule be ihiiiks inert matter a cauie 

_ inadequate 




refpondent know pevfe^y 

bow to meafure the furface of a pycamid ; but had that kcowhcgc hcai itmate in their minds, 4ve cannot cmw 
ccive the pcflibilily of their filing into the blucder. Tilt hkndcr, therefore, thovgh the ofispra»g of mcie in- 
advertence, feems to be a complete confutation of the dodtnr.e. 
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inadequate to this effcd, he concludet, that every fen* 
fition of which wt are coafcious is a proof of the tm 
mediate ag^^ncy of the Deity. But Kiot, as we (hill 
perceive by and bye, makes the eaiftence of God and 
of matter equally problematical. Indeed he fnys es- 
prefsly, that beyond things fenfible we can only have 
opinions or betief ; but things fenfible, as every one 
^5 knows, are nothing niore than the quaiities of objcds. 
TeiKlenry It (hould feem toat the greater number of wonders 
of the fyf- which Kant has found in our primitive knowledge and 
JJ^^^jj^ in the faculties of our mind, the greater nombcr of 
proofs ou?ht he to have found of the exigence and at- 
tributes of one Firft Caufe : but fo far is this from be- 
ing the cafe, that we have feen him reftin? the evi- 
dence of this moft important of att truths, either upon 
the moral fenfe^ which odr paffioits and appetites fo ea- 
fil^y alter, or upon the intuitive perception of abJiraS 
moral reBltude ; a perception which thonfands, as vir- 
tuous and as profound as he, have confidered as impof- 
fible. Our philofopher's proof of a God is nothing 
more than his perfuaiion that happineis is conneded 
with virtue by a heing upon whom nature depends ; 
and he fays exprefsly, that this proof carries convi^itoa 
to the mind in proportion as the motives of a man's ac- 
tions are conformable to the law of morality. This be- 
ing the cafe, the reader cannot be much furprifed, when 
he is informed that feveral of Kant's difciples on the 
continent have avowed themfelves Atheiiis or Spino- 
zifts. We have elfewhere ((ee Illuninati, n* 37.) * 
mentioned one of thofe gentlemen who was lately dif* 
mifled from his profefTorial chair in the uniterfity of 
Jena, for making God nothing more than an ahfiraS 
i{Ua^ derived from our relations with the moral world. 
His fucceiTor, a Kantift like wife, when it was told in 
\iU prefcnce, that, during one of the madacres in l'a)is9 
David the Painter fat with his pencil in his hand, en- 
joying the fitiferings of the unfortunate wretches, and ^ 
trying to paint the exprefiions of their agonies, exclaim- 
ed — •* What force of chara^rl What fublimity of 
foul V* That this wretch muft be an Atheift, likewife, 
follows of courie from.Kant*s principles ; for it is not 
corceivable that he perceives any connexion between 
happinefs and virtue. 

That Kant is an atheift himfetf, we have not leara- 
cd» though his do^'ne leads thus naturally to atheifns*, 
and though- in his work called TtioiiKO Lehre, page 
180, he makes the following ilrange obfervation upon 
oaths : *' As it would b< abfurd u> fwear that God 
cxifts, it is ftill a queftion to be determined, whether an 
oath would be poflible and obligatory tf one were to 
make it thus ^Ifiuear on the fuppojifwn that God extfit. 
It is extremely probable (&ys he), that vXXJincere oaths, 
taken with rtpeBwn^ have beea taken in no other 
ienfe r 

It is not our intention to plunge deeper into this 
Aiure of ttheifin, or to entCF into a formal confutation 
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of the deteftable dodrioes which have been dragged 
from its bottom. Enough has been faid elfewhere to 
convince the theoretical reofon of the found iminds of 
our countrymen of the exillence of one omnipotent, in- 
finitely wife, and perfe^ly good Being, the author and 
upholder of all things (See EncycL Mbta^phtsics, 
Part III. Ch:ip. vL and Theology, Part I. Seft. i.). 
It may not, however, be altogether ufelcfs to point out 
to the reader how completely Kant confutes himfeU^ 
even in the (hort abilrad^ that we have given of his 
fyftem. ^ ^j 

Among his categories j or fundamental ideas, which K^^nt coib 
are necejfanly formed in the mind, he expreGily reckons ["j^*""** 
caufe and effect : but in various articles of this work, it 
has been proved beyond the pollibihty of contradidlion» 
that Tiofeujihle obje^\ is tli<: true mttaph^ual caufe of 
any one event in nature ; and indeed Kant hiinfelf is at 
much pains to (hew that his talegories or ideas a priori 
are not ideas of fcnfation. There muft therefore, upon 
his own principles) be caui'es which are not the objeeU 
oifenfe or experience ; and by tracing theiJe caufeb iKick* 
ward, if there be a fucceflion of them, we mud arrivt 
at one (elf*exiftent caufe, by a demonftiation as ^com- 
plete as that by which £udid proves the equality of 
the three angles of a plane triangle to £wo right angles. 
We have no other evidence for the truth of geometrical 
axioms than the laws of human thought^ which compel 
us to perceive the impoilibility of £uch propoGtions be- 
ing faUe* According to our philofopher, we have the . 
ipery fiMne evidence for the reality of caufes and e£Fe6U 
which are not the obje^ of (enJfe.- The ^onfequence *-' 
is obvious. ^g 

Kznl's pofiiicai opinions are- laid to be tolerably knoi Ht^'mora* 
derate, though he betrays, whatnve muii ihink» -an ab-li^T'** 
furd confidence in the unlimited perfeMility of the hu-^^S^^ 
man mind. On his morality our valued correipondent 
lias bellowed a much larger (hare of his approbation 
than we can allow it of ours. - Kant feems to oootend, 
that the anions of men ihould be dire^ed lo no end 
whatever ; for hs expKfsly condemns^ as an end of ac- 
tion, the purfuic either of our own happinefs or of the < 
happinefs of others, whether temporal or eternal ; but 
actions performed, for no purppfe are furely indications 
of the very eflence of folly. Such anions are indeed 
impoilible to beings endowed with realbn, pafiions, and ^ 
appetites; £ot if there be that beauty in abkrad virtue* 
for which Kant and the Stoics contend, it cannot be 
but that the virtuous man muft feci an internal pleafuic 
when he performs a virtuous adion, or rtfieds upon his 
pail condttd. He who makes his temporal intereil the 
ible rule of his condud, haS' indeed no pietenfions to 
the character of a virtuous* man ; but as the moratity 
of the gofpel has always appeared to us fu£Bciencly pure 
and difinterelled, we think a man may, without devi^ 
ting into vice, have reiped unto ** the recompense q£ > 
future reward.'* 
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PHOSPHORUS (Sec Chemmtry./«Ax, ^ir/^^^ 
asm/.) has lately been employed as a medicine by AI- 
phonnis Lerm, profcflbr at the Medical School of Paris, 
lu effeds, in a variety of cafes, are thus defcribed in 
Ike £yUaiti dc la Social FUiomatique, 1 798. 

2. 



rut. 
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T. Phofphorus adminiftered internally in confumip* Phoftift»^ 
tive difcafes appears to give a certain degree of adivity 
CO life, and to revive the patients, without raifing their 
pttlfe in the fame proportion. The author relates fe^ 
veraL ia&anccs that occurred to him in the courfe of his 

(radices 
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Phol^ho. pniAicct Mt of which m m fbllowt: Betnf^caned to at^ 
'^*' lead « womaoy at the point of death, who was quite 
worn out by a coafumptive .diforder, with which fhe 
had been afflt6led for three years, in ooinpliance with 
the eamdl defh-e of her hiiA>and« who requefted him to 
give' her fome medicine, he compofed one of a portion 
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paiotiag with oilt and In enamel* infteid of ike whiu Phs^o. 
oyyd of lead. This white ozyd of iron oocafioncd /^ 
violent retchings to the author* who ventured to place ^^^^jJJ^' 
a very fm^ particle of it on his tongue. He doee not 
hefitatCy therefore, to confiJer this oxyd as a tern!>!e 
poifon. He was not able to reduce it but by fixed 



ttp. 



of fyrup diluted with water, in which a few ftjcka of alkali and the glafa of phofphorus. 



phofphorus had been kept. Next day the woman found 
berfdf much better. She was revived for a few days ; 
apd d«d not die till about a fortnight after. 
, 2. He himfeLf, as he acknowledges, waa fo impru- 
dent as to take two or three grains of £bHd phofphorus 
combined only with treacle, and experienced the mod 
dreadful fymptoms. At firft he felt a burning heat in 



9. The author afTtrts that, by means of phofpho- 
rus, he deconpofed and feparated from their bales the 
fulphuric, muriatic, and nitric acids ; that by help of 
the phofphoric acid he traafmuted earths ; and that 
with calcareous earth he can make, at pleafure, co»ili- 
derable quantities of mi^gnciia. He dedarea, that to 
hi& labours on phofphorus he is indebted for proceflei 
the whole region of the ftomach. That organ feemed by which he effeds the diffipation (of ere la fr'ue) of 
to be tilled with gas which eCcaped by the mouth. Be* rubies, the fuiion of enerakls» and the vitrifioition of 
ing dreadfully tormented, he tried to vomit, but in mercury. 

vain ; and found rehcf only by drinking cold water from We tjpnt with the editor of the refpe^able MtfceU 
time to time. His yneafy fenDitions we/e «t length al- 4any *, from which we have imoEiediately taken this v-^^^/ 
laycd ; but next roorfltng he (ecmed to be es^owed tick, that Britifh praditiooers will do well to ufe their^^,'^ 
with an affconiihinc^ mufcular force, and to be uigcd wonted caution in tlie application of fo powerful a re* vol li. ^ 
with an almoft irrefiftible tmpuife to try its energy, medy. Indeed we confider it as fo veiy hazardous a 
The effe£^ of this medicine at length ceafed, adda the remedy, that we had resolved to make no mention of 
author, i lafmtei^um priap$fme violent, it, till we found it tranfcribed into various journals* both 

3. In RUny cafes ^he author employed, and ftill em- foreign and dome&ic, and thence began to fufpefl that 

we might be aocufed of culpable negUgeooe* were we 



ploys, phofphorus iotemally, with great bcncBt, to re- 
ftore and revive young perTons exhaufted by rxceiFes. 
He divides the phofphorus into very imaH partides, by 
fhaking it in a glafs ^fitted with boiling vwter. He 
-continues to fliake the bottle, pluiigi;!g it into cold wa- 
ter, and thus obtains a kind of precipitate of phofpho- 
Tus, exceedingly fine, which he bruifes (lowiy with a 
little oil and fugar, or afterwards employs as liquid 
ele6luary, by diluting the whole in the yolk of an egg. 
By means of this medicine he has eScGtcd ailonifhiug 
cures, and veftored <he ftrength of his patients in a very 
4hort time. 

4. in malignant fevers the ufe of phofphorus internally, 
to check the prpgrefs of gangrene, has fuccceded be- 
yond expectation. I'he author relates feveral inilances. 

^. Pelletier told him, that having left, through ne- 
gligence, ibme phofphorus in a copper bafon, that metal 
was oxydated, and remained fufpended in the water. 
Having thoughtlefsly thrown out the water in a fmall 
court in which ducks were kept, thefe animals drank 
of it, and all died. Muis U male (fays the author) 
<owor'U iouies fis femellu jufque au dermer ir^amt de fa 
vie. An obfervation which accords with the eScS, ex- 
perienced by the autl-.or. 

6. The author relates a h€t which proves the afto- 
nifhing divifibihty of phofphorus. Having admin iiier- 
cd to a patient fome pills, in the compoTition of which 
there was not more than a quaner of a grain of phof 
phorus, and having had occafion afterwards to open 
the body, he found all the internal parts luminous ; and 
even the hands of the pcrfon who had performed the 
operation, though wafhed and well dried, retained a 
phofphoric fplendor for a long time after. 

7. The phofphoric 9cid, employed as lemonade, has 
been ferviceable to the author in the cure of a g^eat 
number of difeafet. 

8. Leroi affures us that he oxydated iron with phof- 
phorus, and obtained, by the common means, a white 
oxyd, almoft irreducible, which he thinks may be em- 
ployed with advautage in the arts, and particubuiy in 



to pafs unnoticed what had atlraded the attention of 
to many of our fellow-Ubourers in the field of fcirnce. 

pHospHoa us, in aftronomy, is the aaoming fbr, or 
the planet Venus, when (he r^es before the fua. The 
Latins call it Lucifer, the French Eioile de herger^ and 
the Greeks Phofphorus. 

PHOTOMETER, an apparatus for meafuring the 
intenfity of light, and likewife the tranfpareikcy m the 
medium through which it palFes. Inftruments for this 
purpofe have been invented by Count Rumford, M. 
de SaulTure, that eminent mathemadcian and philo- 
fopher Mr John Leilie, and others. We (hall content 
ourfelves with defcribing in this place the photometer of 
Count Rumford, and the inftrument to which Sau^ure 
gives the name of diapbanomeier, Mr Leflie's is indeed 
the iimpleft. inftrument of the kind of 'which we have 
anywhere met with a delcription ^ but it meafures only 
the momentary iiiteofi«ies of light ; and he who wifhes 
to be informed of its coiiitrudion, will find that informa- 
tion in the third volume of Nicholfon's Philofophical 
Journd. 

Count Rumford, when making the experiments which 
we have noticed in the article Lamp (Suppl,), was led, 
ftep by ftep, to the confkru^ion of a very accurate /^a- 
tometer^ in which the fhadows, inftead of being thrown 
upon a paper fpread out upon the wainfcot, or fide of 
the room (See page 64 of thia volume), are preceded 
upon the infide of the back part of a wooden box yf 
inches wide, iOt inches long, and 3^ inchea deep, in 
the clear. The light is admitted into it throitth twp 
horizontal tubes in the front, placed fo as to form an 
angle of 60^ ; their axes meeting at the centre of the 
field of the inftrument. In the middle of the front of 
the box, between thele two tubes, \a an opening thro' 
which is viewed the £ekl of the photometer (oee'£g. ^,^ 
I.). This field is formed of apiece of white paper, 
which is not fattened immediately upon the infide of 
the back of the box, but ts pafled upon a CmaU pane 
of very fine ground gfadii % and this {^afc, thua ooemd* 

it 
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rhotome- » let down into a groove« made to receive it, in the 
^^' back of the box. The whole iafide of the box, txccpt 
the field of the inftrumcnty ia painted of a deep black 
dead colour. To the under part of the box u fitted a 
ball and focket, by which it is attached to a ftand 
which fupports it | and the top or lid of it is fitted 
with hipges, in order that the box may be laid quite 
■open, as often as it is necefiary to alter any part of the 
'machinery tt contains. 

The Count had found it very inconvenient to com* 
pare two (hadows preje6ted by the fame cylinder^ as 
''thefe were eitlier necefiarily too far from e^h other to 
be compared with certainty, or, when they were near- 
*cr, were in part hid from the eye by the cylinder. To 
remedy this inconvenience, he now makes ufe of two 
^cylinders, which are placed perpendicularly in the bot- 
tom of the box juft defcribed, in a line parallel to ^.he 
'hack part of it, diftant from this back 2-rs inches, and 
from each other 3 inches, meafuring from the centres 
of the cylinders ; when the two lights made ufe of in 
the experiment are properly placed, thcfe two cylinders 
projtr6l four (hadows upon the white paper upon the in* 
fide of the back part c^ the box, or the JifU of the in- 
flrument; two .of which (hadows are in contad, pre- 
cifely in the middle of that field, and it is thefe two 
alone that are to be attended to. To prevent the at- 
tention being diftraded by the prefence of unnecefFary 
objects, the two outfide (hadows are made to difappear ; 
which is done by rendering the field of the inftrument 
£0 narrow, that they fall without it, upon a blackened 
furface, upon which they are not vifible. If the cy- 
linders be each i'^ of ah inch in diameter, and 2tV inches 
in height, it will be quite fuificient that the field be 
2V^^ inches wide ; and as an unnecefTary height of the 
field is not only ufelefs, but difadvantageous, as a large 
furface of white paper not covered by the (hadows pro* 
duces too ftrong a glare of light, the field ought not to 
be moi e than Vv o^ ^" ^<^^ higher than the tops of 
the cylinders. That its dimenfions, however, may be 
occafionally augmented, the covered glafs (hould be 
made 54 inches long, and as wide as the box is deep, 
viz. 57 inches ; fince the field of the inftrument can be 
reduced to its proper fize by a fcreen of black padeboard, 
interpofed before the anterior furface of this covered 
glafs, and reding immediately upon it. A hole in this 
pafteboard, in the form of an oblong fquare, i-rV ^°<^^ 
wide, and two inches high, determines the dimenfions, 
and forms the boundaries of the field. This fcreen 
Should be large enough to cover the whole infide of the 
back of the box, and it may be fixed in its place by 
means of grooves in the fides of the box, into which it 
may be made to enter. The pofition of the opening 
above-mentioned is determined by the height of the 
cylinders ; the top of it being tV of ^n inch higher 
than the tops of the cylinders ; and as the height of it 
is only two inches, while the height of the cylinders is 
2tW inches, it is evident that the (hadows of the lower 
parts of the cylinders do not enter the field. No in- 
convenience arifes from that circumfiance ; on the con- 
trary, feveral advantages are derived from that arrange* 
ment. 

That the lights may be placed with Facility and pre- 
cifion, a fine black line is drawn througrh the middle of 
the field, from the top to the bottom of it, and another 
{horiaontal) line at right angles to it* at the height of 
the top of the cylinders. When the tops of the Aa- 
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dows touch this laft mentioned line, the lights are at 'a Ph»tM 
proper height ; and farther, when the two ihadows are 
in coata^ with each other iu the middle of the fields 
the lights are then in their proper diredilons. 

VJc have faid that the cylinders, by which the (ha«- 
dows are projed^ed, are placed perpend tculatly in the 
bottom of the box; but as the diameters pf the (hadows 
of thefe cylinders vary in fome degree, in prot>ortion at 
the lights are broader or narrower, and as they are 
brought nearer to or removed farther from the photo- 
meter, in order to be able in all cafes to bring thefe (ha- 
dows to be of the fame diameter, which is very advan- 
tageous, in order to judge with greater facility and cer- 
tainty when they are of the fame denfity, the Count 
renders the cyhnders moveable about their axes, and 
adds to each a vertical wing 4^ of an inch wide, tV of 
an inch thick, and of equal 4ifight with the cylinder 
itielf, and firmly fixed to it from the top to the bot- 
tom. This wing commonly lies in the middle of the 
fhadow of the cylinder, and as long as it remains in that 
fituHtion it has no effe^^ whatever ; but when it is ne- 
ce(rary that the diameter of one of the (hadows be in* 
creafed, the correfyonding cylinder is moved about its 
axis, till the wing juft defcnbed, emerging out of the 
(hadow, and intercepting a portion of light, brings the 
(hadow projected upon the field of the inftrument to 
be of the width or diameter required. In this opera- 
tion it is always neceiFary to turn the cylinder outwards, 
or in fuch a nuinner that the augmentation of the 
width of the (hadow may take pUce on that fide of it 
which is oppofite to the (hadow correfponding to the 
other light. Th^ necefiity for that precaution will ap- 
pear evident to any one 4vho has a juft idea of the in- 
ftrument in queftion, and of the manner of making ufe 
of It. They are turned likewife without opening the 
box, by taking hold of the ends of their axes, whicli 
projedl below its bottom. 

As it is abfolutely neceffary that the cylinders (hould 
oonftandy remain precifely perpendicular to the bottom 
of the box, or parallel to each other, it will be beft to 
conftru^ them of brafs; and, inftead of fixing them im- 
mediately to the bottom of the box (which, being of 
wood, may warp), to fix them to a iirong thick piece 
of weU'hammercd. plate brafs; which plate of bradi may 
be afterwards faftened to the bottom of the box by 
meams of one ftrong fcrew. In this manner two of the 
Count's belt tnftruments are conftruded ; and, in order 
to fecure the cylinders ftill more firmly in their vertical 
pofitions, they are furai(hed with broad fiat rings, or 
projedioQS, where they reft upon the brafs plate ; which 
rings are tv of an inch thick, and equal in diameter to 
the projedion of the wing of the cylinder, to the bot- 
tom of which they afford a firm fupport. Thefe 'cy« 
linders are likewife forcibly pu(hed, or rather pulled, 
againft the brafs plate upon which they reft, by means 
of comprelFed fpiral fprings placed between the under 
fide of that plate and the lower ends of the cylinders. 
Of whatever material the cylinders be conftruded, and 
whatever be their forms or dimenfions, it is' abiolutdy 
neceiFary that they, as well as every other part of the 
photometer, except the field, (hould be well painted of 
a deep black dead colour. 

In order to move the h'ghts to and from the photo- 
meter with greater eafe and precifion, tha obferver 
(hould provide two long and narrow, but very ftrong 
and fteady» tablets ui the middle cf each of which 
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t^tere u a ftraight groove, in which a Hiding carriafire, fomc ftcadf h'ght, of a proper degree of ftrrngth for ^^^r^ 
upon which the light is placed, is drawn along hy that purpofe, he afTumed as a llandard by which all 
means of a cord which is faflened to it before and be- others may be compared. Oar author found a good 
hind, and which, paffing o?er pulleys at each end of Argand's lamp much preferable for this purpofe to any 
the tablC) goes round a cylinder; which cylinder iS fur* other lamp or candle whatever. As it appears, be 
nifhed with a winch, and is fo placed, near the end of lays, from a number of experiments, that the quantity 
the table adjoining the photometer, that the obferver of light emitted by a lamp, which burns in the fame 
can turn it about, without taking hid eye from the field manner with a dear flame, and wiibout fmohe^ is in all 

cafes as the quantity of oil confumed, there is muck 
rcafon to fuppofe, that, if the Argand*s lamp be fo ad- 
julted as always to confume a given quantity of oil in a 
gfven time,, it may then be depended on as a jutt iUnd* 
ard of Kght. 

In order to abridge the calculations neceffary in thefe 
inquiiies, it will always be advantageous to place the 
flandard-lamp at the d ill ahce of 100 inches from the 
pK )tometer, and to affume the int entity of its light at 
its fource equal to unity; in this cafe (calling- this Hand- 



of the inilrument. 

M^ny advantages are derived from this arrangement: 
Fifft, the obferver can move the lights as he finds nc- 
ceffary, without the help of an afliitant, and even with- 
out removli.g his eye from the fhadows; fecondly, each 
light is always precifely in the line of diredion in which 
'it ought to be, in order that the fliadows may be in 
contact in the middle of the vertical plane of the pho- 
tometer ; and, thirdly, the Aiding motion of the lights 
being perfe^ly foft and gentle, that motion produces 



little or no effed u»jon the lights thcmfelves, either to ard light A, the intenfity of the light at its foarce 



increafe or diminifh their brilliancy. 

Thefe tablesi mufl be placed at an angle of 60 de- 
grees from -each other, and in fuch a fituatiun, with re- 
Q>e6i to the photometer, that lines drawn through their 
middles, in the diredion of their lengths, meet in a 
point cxadly under the middle of the vertical plane or 
field of the photometer, and from that point thediflan- 
ces of the lights are mcafjired ; the fides of the tables 
being divided into Engliih inches, a(id a vernier, fhew- 
ing tenths of inches, being fixed to each of the fliding 
carriages upon which the lights are placed, and which 
are fo contiived that they may be raifed or lowered at 
plcafure ; fo that the lights may be iilways in a hort- 
zonul line with the tops of the cylinders of the photoi- 
meter. 1 

In order that the two long and narrow tables or plat- 
forme, juil defcribed, may Tem?.in immoveable in their 
proper pofiiions, they are both firmly fixed to the ftand 
which fupports the photometer; and, in order that the 
motion of the carriages which carry the lights may be 
as foft and gentle as pofltble, they are made to Aide 
upon parallel brafs wires, 9 inches afunder, about -^-^ of 
an inch in diameter, and well polifhed, which are ftretclv- y = i cooo* 
cd out upon the tables from one end to the other. 

The arudure of the apparatus will be clearly under^ Or, if the light of the fun, or that of the moon, be 
ftood by a bare infpeaion of Plate XLL where fig. T. compared with the light of a given lamp or candle C, 
is a plan of the inQde of the box, and the adjoining the refult of fuch comparifon may beft be eapreflfed in 
parts of the photometer. Fig. 2. Phin of the two worcis, by faying, that the light of the celedial luminary 
tables belonging to the photometer. Fig. ^. The bo% >« queftion, at the fur/ace of the earthy or, which is the 
of the photometer on its fland. Fig. 4. Elevation of ^roe thing, at the field of the photometer, is equ^ to 
the lAotometer, with one of the ubles and carriages. the light of the pvcn lamp or candle, ai the dtjlarue 

Having fufficiently explained all the tffential parts /"""^ h '^^ experiment ; or, patting a == the intenfity 
of this photometer, it remains for us to give fome ac- o^ ^^^ light of this lamp C at iu fource, and/ = its 
-count of the precautions neceffary to be obfcrvcd in diftancc, in inches, from the fieW, when the fhadows 
ufmg it. And, firft, with rcfoeft to the diftance at corrcfponding to this li^ht, and that ^correfpondiog to 
which lights, whofe intenfities' are to be compared, the celeilial luminary in queftion, aie found to be of 
fhould be i^actd from the field of the inftrumeni, the . cq«al denfitits, and putting z, = the intenfity of the 
ingenious and accurate inventor found, that when the ^ays of the luminary at the iutfacc of the earth, the re- 

weakefl of the licrhts in queftion in about as ftron? asa/..f,, '^ ^ u /rj^i. ^. 

^u ^k ?r^ * ^ci A 4, n lult of the expenment may be exprelTed thus, «=— ,» 

common wax-candte, that ligiH may mott advantageouf/jy '^ j r * px 

be placed from 30 to 36 inches from the centre of the or the real vakie oi a being determined by a particular 

field ; and when it is weaker or ftrongcr, proportionally experiment, made exprefsly for that purpofe with the 



=: a; = 1, and the diftance of the lamp from the rield 
of the photometer =: m s 100), the intenfity of the 

illumination at the field of the photometer (^ — ) (See 
Lamp, p. 67. of this volume) will be expreffed by the 

fraftlon ^bo' = ^rsi^z* and the relative intenfity of 
any other light which is compared with it, may be 
found by the following proportion : Calling this light 
B, putting y = its intenfity at its fource, and a = its 
diftance from the field of the photonoeter, expreficd ia 

y X 

Englifh inches, as it 1*8—; = —;, as was fhewn in the 
" it ill 

article I^imp referred to ; or, inftead of - , writing 

Its value = Tui^c-, it will be — =: tcJ^ts ; and con- 

fequently J' is to 1 as n* is to locoo; or the intenfity 
of the light B at its fource, is to the intenfity of the 
fUndard light A at its fource, as the fquare of the diftance 
of the light B from the middle of the 6eld of the inftruw 
ment, exj>Tefred in incMbs, is to 1 0000 ^ and hence it is 



nearer or farther off. Wheir the lights arc too near, 
the fhadows will not be well defined ; and when they 
are too far off, they will be too weak. 

It will greatly facilitate the calculations neceffary m 



ftandaid lamp, that vahic may be written inftead of it. 
When the ftandard*lamp itfelf is made ufe of, inflead 
of the lamp C^ then the value of A wdl be >r . 

The Count's firft attempts with his photometer were 



drawing cooduiions from experiments gf thtt kindj if to determkic bow far it might be pofiibte to afixrtaiQk 

by 
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PM'^n^e. fcy direft cxpenmentB, the ccrtamtf of the aflTomed law 
*'''• ot" the diminution of the inteniity of the light emitted 
by luir.inoiitt bodies ; namely, that the intenfity of the 
light is everywhere as the fquares of the diftanccs fiom 
the luminous body inverfely. As it is .obvious that thi^ 
hw can hold good only when the light is propagated 
through perfe£tly ti*anfparent fpace8» fo that its intcn* 
fity is weakened merely by the divergency of its rays, 
he inftituted a fet of experiments to afcettaio the tranf- 
parency of the air and other mediums. 

With this view, two equal wax candles9 well trim* 
fncd, and which were found, by a previous expei iment, 
to burn with exa^ly the fame degree of br-ghtnefS) 
were placed together, on one fide, before the photo me- 
ter, and their united light was counterbalanced by the 
light of an Argand's lamp, well trimmed, and burning 
^ery equally, placed on the other fide over agatnft them. 
The lamp was placed at the diflance of i oo inches from 
the field of the photometer, and it was found that the 
two burning candles (which were placed as near toge* 



ter. 



^ 



Iwo equal lights ilnitied ou^ht to be^ to tfte ^lAance of. notomA* 
one of them (ingle, in a ratio Itfs than that of the fquate 
root of 2 to the fquare root of i. For if the intenfity 
of a light emitted by a- luminous boiiy, in af^aee void 
of all rtfiftance^ be diminifhed in tht proportion of the 
fquares of the di fiance 8, it nuift of 'nece£Dty he 6\fM* 
niflied in a ftill higher ratio when the light paffes thro' 
a refilling medium, or one which is i^ot perfe6kly tranf- 
j)arent ; and from the difference of thofe ratios, name- 
ly, that of the fquares of the diflances, and that other 
higher ratio found by the experiment, the re fiftance of 
the medium might be afcertained. This he took much 
pains to do with rtfpt A to air, but did not fuccecd ; 
the tranfparency of air being fo great, that the dimi- 
nution which light fuffers in pafling through a few 
inches, or even through feveral feet of it, is not fen- 
fiblc. 

Having found, upon repeated trials, that the light 
of a lamp, properly trimmed, is incomparably more equal 
than that of a candle, whofe wick, continually growing 



ther as poffible, without their flames affeding each longer, renders its light extremely fluctuating, he fub 



Other by the currents of air they produced) wcrejuft 
able to counterbalance the light of the lamp at the 
field of the photometer, when they were placed at the 
diftance of 60,8 inches from that field. One of the 
candles being now taken away and extinguiihed, the 
other was brought nearer to the field of the inftru- 
ment, till its light was found to be juft able, fmgly, to 
counterbalance the light of the lamp ; and this was 



ftituted lamps to candles in thefe experiments, and 
made fuch other variations in the manner of conducing 
them as he thought bid fair to lead to a difcovery of 
the refilhince of the air to light, were it poflible to ren^ 
dcr that redilance fenfible within the confined limits of 
his machinery. But the refults of them, fo far from af- 
fording means for afcertaining <he refifiance of the air 
to light, do not even indicate any refiftance at all ; on 



found to happen when it had arrived at the diftance of the contrary, it nught almoft be infened, from fome of 
4,?,4 inches. In this experiment, as the candles burnt ihem, that the intenfity of the light emitted by a lu* 
with equal brightnefs, it is evident that the intenfities minous body in air is diminifhed in a ratio lefi than that 



of their united and fingle lights were as 2 to 1 , and in 
that propoi tion ought, according to the affumed theo* 
ry, the fquares of the diftances, 60,8 and 4 3,4, to be ; 
and, in fad, 60,8* =: 3696,64 is to 43,4* = 1883,56 
as 2 is to 1 very nearly. 

Again, in another experiment, the diftances were, 
With two candles =: 54 inches. Square =: 2916 
With one candle = 38,6 - - = 1489,96 

Upon another trial, 
With two candles = 54,6 inches. Square = 29^1, 16 
With one candle =: 39,7 • - = 1576,09 

And, in the fourth experiment. 
With two candles = 58,4 inches. Square = 3410,96 
With one candle = 42,2 - - - = 1780,84 

And, taking the mean of the refults of thefe four 
experiments, 

.Squares of the Diftances 
With two Candies. With one Candle 

In the Experiment N^ i. 3696,64 

N* 2. 2916 
N<> 3. 2981,16 
N<> 4- 34»Oo|5 



4) 13004,3^ 4) 6730,45 

Means 3251,09 and 1682,61 
which again are very nearly as 2 to 4* 

With regard to thefe experiments, it may be ob» 
ferved, that were the refiftance of the air to light, or 
the diminution of the light from the imperfect tranf^ 
parenpy of air, fenfible within the limits of the incon* 
fiderable diftances at which the candles were placed 
from the photometer, in O^at cafe the diftance of the 



of the fquares of the diftances ; but as fuch a conclu- 
fion would involve an evident abfurdity, namely, that 
light moving in air, its abfolute quantity, inite^sd of be- 
ing diniinifhed, adually goes on to mreafc^ that con- 
clution can by no means be admitted. 

Why not? Theories muft give place to fads; and 
if thib fadt can be fairly afcertained, infttad of rejecting 
the conclufion, we ought certainly to rectify our no- 
tions of light, the nature of which we believe no man 
fully con.prehends. Who can take it upon him t» 
fay, that the fubftance of light is not latent in the at* 
mofphere, as heat or caloric is now acknowledged to be 
latent, and that the agency of the foimer is not called 
forth by the paifage of a ray through a portion of air, 
as the agency of the latter is known to be excited by 
the combination of oxygen witJi any combullible fub* 
ftance? See Chemistry, n* 293. SuppL 

The ingenious author's exi^erimenu all confpired to 

ftiew that the refiftance of the air to light is too incon^ 

1 883,56 fiderablc to be perceptible, and that the affumed law of 

1489,96 the diminution of the intenfity of light may be depend- 

cd upon with fafcty. He admits, however, that means 

may be found for rendering thc.air'« refiftance to light 

apparent; and he fecms to have thought of the very 

means which occurred for this purpofe to M. de Sauf- 

fure. 

That eminent philofopher, wlfhing to afcertain thtf 
tranfparency of the atrtiofphere, by meafuring the di- 
ftances at which dctermmed objeds ccafe to be vifible, 
perceived at once that his eno would be attained, if he 
(hould find objcfts of which the difappearancc might 
be accurately detem\ined. Accordingly, after many 
trials, he found that the moment of difappearancc cari 
be obfeivfid with much greater accuracy when a black 
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- Ajtfft IS placed on a white ground, than wKen a white hj a wbit<f ring, the breadt]| of which was equal to dte netoBfr 

objef^ it placed on a bUck ground ; that the accuracy diameter of the,cirde» and the whole was paftcd on a tir. 

was ftiH greater when the obfervation was made in the green ground. i^-— 

fon than >n the fhade ; and that even a ftiU greater de- M. de Sauflure, for his eapenmentSi fele^ed a ftraight 

gree of accuracy was obtained, when the white fpace rpad or plain of about 120Q or 1500 feet in circumfer- 

farrounding a black circle, wa» itfelf furronnded by a ence, wliich towards the north was bounded by trees or 

circle or gtound of a dark colour- This laft circora- an afccnt. Thofe who repeat tben>, howevvr^. mud pay 

ftance was particttkrly remarkable, and an obferration attention to the foUowing remarks : When a ptrfon 

quite new. retires backwards, keeping his eye contantly fixed on 

If a circle totally black, of about two lines in dia- the paftdboard, the eye becomes^ fatigued, and loon 

meter, be fsftened on the middle of a large (heet of pa- oeaies to perCeite the circle ; as foon therefore as it 

per or pafteboard, and if this paper or paflebcj^rd be ceafes to be diltinguiihable, you anuft fuffier ycHir eyes 

placed in fuch a manner as to be expofed fully to the to red ; not, jMrneverp by ihutting theoiy for they 

light of the fun, if you then approach it at the diftancc would when again opened be dazzled by the Hght, bat 

of three or four feet, and afterwards gradually recede by taming them grftdually to fome ]e& iliuminaicd ob^ 

from it, keeping your eye conftantly direfted towards jeft in the horizon. When you hare done this fot 

the black circle, it will appear always to decreafe in about half a minube, and again dise^d your eyes ta 

fitt the farther yon retire from it, and at the diftance the pafteboard, the circk wUl be again ^iiible, and you, 

of 33 or 54 feet will have the appearance of a point, mufl crontiaue to recede liU it difappear once more. You 

If you continue ftill to recede, you will fee it again en- muft then let your eyes rett a feoond lime m order to 

large itfelf; and it will feem to form a kind dt cloud* look at the circle again, and- continue in this maoBcr tali 

the darknefs of which decreafea more and more accord* the circle becomes aidually invifibk. 
ing as the circumference becomes enlarged. The doud If you wifli to find ao^ accurate etprefiioB ibr the 

will appear ftill to increafe in fize the farther you re* want of tranfparency, you mult employ a number of 

move from it ; but at Jength it will totally difappeat. eircles^ the diameters of wluch incrcafe according to a 

The moment of the difappearance, however, cannot be certain progreflkm t and a companion of the diftanoes 

accurately afcertained ; and the more experiments were at which they di(appear witt gjve the law according co. 

repeated the more were the refults different. which the tranfparency of the atmoiphere decrcaits at 

M. de Sauffure, havir^g refleftcd for a long time on di&rent diflanccs. If you wi(h to compare the tran- 

the means of remedying this inconveniency, faw clear- fparency of the atmofphere on two days, et in two dif» 

ly, that, as lorg as this cloud took place, no accuracy ferent places, two cirdcs wtA be fidficient for the expe- 

could be obtained ; and he difcovered that it appeared riment. 

in confequence of the contraft formed by the white According to thefc principles, M. de Sauflure caufed. 

parts which were at the greateft diftancc from the black to be prepared a piece cf white linen cloth eight fett 

circle. He thence concluded, that if the ground waa fquare. In the middle of this fquare be £ewcd a per« 

left white near this eirele, and the parts of the pafte* ^& circle, two feet in diameter, of beautiful black 

board at the greateft diftancc from it were covered with wool ; around this circle he left a white ring two feet 

a dark colou'r, the clond would no longer be vifible, or in breadth, and the reft of the fquare was covered witl^. 

at leaft almoft totally dtfappear. pale green. In the like manoer, and a£ the iame ni»> 

This conje^ure was confirmed by experiment. M. terials, he prepared another fquare ; which was, how- 

^e Sauflure left a white fpace an>nnd the black circle ever, equal to only n of the fize of the former, fo that, 

tqual in breadth to its diameter, by placing a circle of each fide of it was 8 inches ; the black circle in the 

Mack paper a line in diameter on the middle of a white middle was two inches in diameter, and the white fpace. 

eirele three lines in diameter, fo that the black circle ^around the circle was 2 inches alfo. 
JWas only fnrrounded by a white ring a line in bi'Cadth. If two fquarea of this kind be fiifpended vertically 

The whole was pafted upon t green ground. A green and parallel to each other, (0 tliat they may be both il- 

eolour was cholen, becaufe it vras dark enough to make liimioated in an eqaal degree by the inn ; and if the at- 

tlie cloud diiappear, and the eafitft to be procured mofphere,, at the moment wlien the experiment is madep 

The olack circle, fnrronnded in this manner with be perfcdly tranfparcnt, the circle of the large fquaie, 

white on a green ground, di^ppeared at a much Itfs wliich is twelve times the fixe of tlie other, muit be 

diftancc than when it was on a white ground of a large fecn at twelve times the dfftance. In M. de Sauflure'a 

fize. experimci.ts the fmatt circle diiappfcared at the dttlancfc 

If a perfir^y bbck cirde, a line in diameter, b^ ^^3*4 ^^t, and the large one at the diftancc of 3388 

pafted on the middle oi a white ground expoied to the feet, whereas it fhould have diiappcared at the diftancc 

«»pen light, it may be obfefved at the diftancc of frorti of 3768. The atmoiphere, thei^ore, was not perfed-> 

44 to 45 feet ; but if this eirele be furroundcd by a ly tranfparent. This arofi: from the thin vapours which 

white ring a line in breadth, while the reft of th^ at that time were ftoating in it. M. de Sauflure, a* 

ground is green, all fight of it is loft at the diftancc of we hare obferred, cidls his inftrument a t^pboHomeitr ; 

only 154 feet* hut as it anlwcrs one of the purpoles of a photometer^ 

According to thefe principlca M. de Sauflbre deH« we truft our readers wiU not confidcr this account of it 

neated fetcral \Aack circles, the diaoMters of which in* as a digreflk>n« 

creafed in a geometrical progreffion, the exponent of To returti to Count Rumford. From a number of 

which iras \. His fmalleft circle was ^ or 0*2 of a experiments made with \ih pfjoiomuter^ he found that,. 

Vne in diameter ; the fecond 0'3 ; the third, 0*4 c ; and by pafling through a pane of fine, clear, well poliihed 

fo on to the fizteenth, which was 87'527f or about 7 ^afs, fuch its is commonly made ike (^ in the coairws 

iocba ii Uocai £aoh of theft drckt wis fivroufidM tion of looUng-ghflo^ ligU kifcs 11973 of its nhole 

qoaotitjii 
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()nantity« i. e- of the quantity which impingtd on the not expreb the momentary variations of fentiment, which ^'an^ 
glaftf ; ths^t when bght is made to pafs throttgh two arc as fleeting as the h'ght and ftiadc of a profpeft ^ilc ^y^*^' 
panes of fuch glafs Sanding parallel, but not touching the dappled clouds fail acrofs the flcy. The violin, and "^"^^^ 
each other, the lofs is ,3 1 84 of the whole ; and that in a fmall number of the fimple wind in(lruments« were 
palling through a very thin, clear, colourlefs pane of /ound to be the only ones which could fully exprefs 
window-glafs, the lofs is only ,1263. Hence he infers, thofo momentary gradations of fentfment that gire mu- 
that this apparatus might be very ufefully employed by fie its pathos, and enable it to thrill the very foul, 
the optician, to determine the degree of tranfparency Attempts were made to remove this defeft of th^- 
of glafs, and direA his choice in the provifion of that harmcnic inftniments, and the swbll was added to the- 
important article of his trade. The lofs of light when organ. The efFeA was great, and encouraj^cd the ar- 
reflcftcd from the very beft plain glafs mirror, the au- tilts to attempt fimilar improvements on other inftru- 
thor afcertained, by five experiments, to be -fd of the ments of the fame kind. This waa firft done in the 
^ole which fell upon the mirror. fame way as in the organ. The harpfidiord was /hut 

PIANO FORTft, otherwifc called Forte Piaho, a up, like the fwell organ, and was opened by means of- 
well known mufical inftrument, of which we need make pedals when the performer wiflicdto enforce the found. . 
•© apology for confidering the pecuh'aritiefl with fome But the effcd was far inferior to that of the fwell or- 
attention. If we look on mufic from no higher point &*" 5 for this was^ (at leafr in all great organs) a real 
rf view than as the laborum duke lenimen^ the innocent, addition of another properly feleded found.- But the: 
fhe foothing, the chearing fwectenet of toil, we muft ac- effect of the pedal on the harpfiehord oould not be mi* 
knowledge that it is far from being the meant ft of thofe ftaken ; it was juft like opening, the door of a room 
mjoymentswich which the Bountiful Father of Men haa where mnfic was performing. Other methods were 
cmbellifhed this fcene of our extftence. But there is a tried with better t^t€t. Uniform were added to each 
fcienee in mufic, independent of that artifi«i?.l half ma- note, which were brought on either by mean* of pe- 
thematical do^tine which we have contrived to unite date or by another let of keys. 

with it, and which really enablct us to improve pure Thi« method Aicceeded perfc6Uy well, and fhe power 
inufical plea&re. Hence in the EngKfh imiverfitics of the hairpiiehofd was greatly impmved. IJut flill it 
degreea are conferred in mu&;. was impetfed, becemfe it was only the more confiderable 

The voice is the original mufical inflrument, and all changes of force which coold be exhibited,' aud thia 
others arc but imitations. The voice of man obeys the only in one of tvw degjret Other artiilt, therefore,, 
impulfe of the heart with wonderful promptitude, and attempted to conHru^^ the inffrmhentj fo that the jacks 
ftill more wonderful accuracy. A very coarfe ear ii ^he moveable uprighu pieces which carry the quills}.' 
hurt by an error in its tone, amounting to what is called can be msde to approach nearet* to the -wires, fo that 
a comma, A very limited voice can execute melodies ex- the quills Avail give them a ftronger twang> The me- 
f ending to la notes, or anoAave and a fifth. ThcKia- chanifai was fuch, that a very coniiderable motion of' 
l£on of the glottis between thcfe extremes does not the pedal produced but a moft minute motion of the- 
amount to rVth of an inch. This muft therefore be di- Quifl ; fo that the performer vras not reftrided to the 
♦ided, by the moft ordinary finger, into more than a Btmoft^ precifion in the degree of. preffure. Some or* 
thoafand parts ; and thia muft be done in an inftant, thofe inftruments, when frefh firom the hand of the ar- 
and repeated with rapidity, whhout ever miftaking one tift, gave full fatisfa^tion. But, though made in the 
^f theic diviCons ; and this is done everywhere, and «*w>ft accurate manner, at an CDormous expence, they 
without any feeming effort or thought. The mecha- ^tj foon become uaht for the purpofe. The hundredth 
Bifm of the human organ for effeSing this with cafe pai't of an inch, more or leis,. in the place of the quill, 
and precifion is very remarkable, and feems to prove will make a great odds io- the force of the found. Nor 
that the Author of our Being meant to give us this does the fame change of diftance pcodooe an equal aK 
pleafure. teration of fonnd on different quills. Other inftilmient 

When, in the cultivation of this fruit of our own makers^ have therefore tried baked or prepared leather 
foil, the modems difcovered the bcautiee of harmony or (buffalo hide) in place of qntUs ;. and it h found much. 1 
Mnfonance, and inftmiftents of fixed iouiids were em* more uniform in the tone which it produces, and alfo* 
jployed, by means of which thefc beauties could be ex- remains longer in. the fame ftate^ but the tone is not £0 
hibited in their utmoft richnefs and variety ; and parti* powerful, nor in general fo much reliflied. 
eularly when the organ,, that '* magic world of found,*^ But all tlicfe contrivances^ both, in the organ and 
was invented, the immenfe advantages of the ingenious harpfiehord, were ftill very deficient. Whatever change 
peculations of the ancient Greeks about the divif:on they could produce in the ftrcngth of the found, was 
of the monochord were now perceived, and mufic be- produced through the whole inftrument, or at leaft 
came a deep intelledual ftudy. It fell into the handa of through two or three^ o^ves. But the captivating ex-. 
anen of letters, and, for a long while, oounterpoint oc- preffion of mufic frequently refults fnora the momentary 
cupted all their attention. Inftniments of fixed founds £Rrelling or foftening of a fin^e phrafe, or a /ingle note, 
were now made, not only with pipes, l)Ut with ftrin^s, in one of the parts. Hence ari& the unrivalled poweri 
Mis, rings, and every tlung that could make a noifc m of the harpj and the acknowledged fuperiority of the 
Cune. theorbo^ Uie lute^ and even the gaitar, over all keyed 

But an thefe mfhrnraeota were fitr inferior to tfie uiffarumcDts, notwithftanding their great, limitations in 
y^okty the iponuneoua gift of Nature, ia prompti- harmony and m praifttcable melodim. Thcfe inftru- 
tudc, and in the power of obeying every call of fentt- ments fpeak, while the haipfichord only plays, 
nent, every tlegree, aawell as every kind of emotion, • ^bny attempts have been made to enable the per. 
with which the heart was agitated. The pleafiires of former to produce, by the intcrventkm of: the key, all 
Ibaamfp tliaagh gttaty inn aumotoooa^ and couU tiic giadatioBi of Areogtb^aBd ctea tbe ftriaiea ofi 
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found, wbich the finger can bring forth by the different 
manner of pinching, brufhing, or, as it were, carelling 
the ilnng ; but we have no diHind account of any at- 
tempt that has fucceeded. Such a thing would quick* 
ly fpread over Europe. Tlie compiler of the article 
LuTHiER, in the Encydopedie Methodique^ fays a great 
deal about a harpfichord fitted with prepared Suffalo lea* 
ther inftead of crow quills ; and afTtrts exprelsly, that, 
by the mere prefmre on tbe key, without the afliflance 
of pedals or flops of any kind, the leather ie made to 
ad with greater or lefs force on the Hring. But he 
gives no account by which we can compreheiid how 
this is brought about ; and indeed he writes in terms 
which (hew plainly that he han not feen the inftrumenty 
and is merely puffing fomethipg that he docs oot under- 

- iland. 

The attempt has been made with more fuocefs on 
keyed inflrumeats, when the firings are sot pinched, 
but are rubbed by a wheel or band, in the manner of the 
yialle (burdygurdy), or ftnick with a pledrum, like the 
dulcimer. The celesta na (defcribed by Mcriennus 
.by the name of archtIviola) is4>f this kind. A fine 
band of horle hair or filk, filled with rofin, is extended 
under the firings, and drawn fmoothly along by a wheel. 
J)y a particular ooechanilin of the keys, this band is 

. . made lo prefs or rub 00 any ftnng tranfverfely, as the 
(bringt of a violin are touched by the bow. The pref- 
/"ure oa the key regulates the ftrength of the tone. 
This inftrumeot is not without coofiderable beauties* 
and will excctUe foft cankdnU mufic in eafy^ modulation, 

. with great eapreffia»4Mid juftaels. . £ut the artifis have 

• not yet been able to give it either dearnefs or brillian- 
. cy of tone^ nor fufficient force for concert mufic, nor 

• that promptitude of touch 4hat. is /indifpenfably necef- 
. iary for figurative piufic or quick movements. 

The fame improvemeDts have beea made on t^e puU 
: fatile inftrumeots ;<.«Bd .indeed they Jire here the mofb 
. obvious and icafy* ^Whea the J^ey is employed merely 
as the qiev^ of xaufing a pleAriim to give a blow to 
the. firing,' the performer will hardly fad to give that 
, degjree'br force which he feels proper for his intended 
, ezpfcffion. Accordingly, many inftruments of this kind 
I have been made in Germany, where the artilts have 
long been eminent for mechanical knacks. But all their 
, inftrumenu of the dulcimer kind are feeble and fpirit- 
lelsy and none of them have been brought into geneial 
, ufe, if we except the c l at i c h o a d. This is indeed an 
.. infirutnent of feeble, and not the mofi pleafing found ; 
but is well fitted for giving every momentary gradation 
of ftrength by the prefiure of the finger. Is is there- 
fore a good inftrument for forming the roufical taile by 
chamber pra^ei;, and was nuich.uied by.compofitors in 
their fiudies. It is alto an ingenious, though feeming- 
ly an obvious and fimple contrivance, and is capable of 
much more force^ and even brilliancy of found, than 
lias generally been given to. it. 

'X*he confirutUon '\& fhortly this. The inner end of 
^he key is f umiOied with, an upright piece, which ter- 
minates in an td,g<c of bra&v fomcwhat like the end of 
a narrow blunt chifcj,. whWe line of dircdion is athwart 
the firings. When the Jcey is prefied down, this edge 
ftrikesthe firing,. .^nd 'forces it out of the ibaighthne 
in which it is^ilpetched between its pins. Tiius the 
fy:\xig is (hakei> or jogged into vibration, Jn ..the fame 
.manner as we obfcrve a tight rope fet a vibrati9g by a 
^^iudden jeik.giycn i^^apj^part of it« The firing, thus 



aflritattd, gives a found, which will continue for fome ^'vs 
little time if the key be held down. As the tone de- ^ ^^^ 
pends on the length of the vibrating firing, as well as 
on its tenfion, it is of importance that the firoke be 
made on the precife point of the fit ing which termi- 
nates the proper length. The filing docs not give the 
note correfpondifg to its w^hole length, but that which 
i* produced by the part between the ^i^gjt and the pin. 
And becaufe the parts of tKe ttriqg on each Gde T^f the 
edge are equally thrown into vibration, the fhorter por- 
tion of it muft be wrapped up in a hft of cloth, to pre- 
vent it . froiD difiuibing the ear by its fonorous vibra- 
tions. This, ho we vctj^. greatly diminifhes the fweetocla 
of the found, given -by xhe other part. 

The clavichord gives a fretful wafpiflx kind of found, 
iiot at all fuited to tender enpreilion. If the bridge 
.(for the end of the >key is really a bridge during the 
found) were placed. «t an exa£i third of the length of 
the firiqg, and if both parts^ were free, and if the firoke 
be of a proper flrengrth, the firing would found its twelfth 
with great fweeioefs, and with much more force and 
hrilliancy than it does by the prefent confiru^ion, and 
the clavichord would be a charming instrument for a 
lefTon and for private iludy. We fay this from expe- 
rience of the powei>of one confiru6ked under the direc- 
tion of the great mathematician Euler, who wasalfo aa 
excellent judge of mufic and mufical compofition. The 
tones of the upper part of that infirument hjid a fort of 
pipe or vocal found, and vsere fuperior in .dearaefs and 
fweetnefs to any ftriqged infirument we ever heard. 
But as this confini^on required every firing to be one 
half hunger than a harptlchord wire of the fanse pitchy 
and as this would have made the infirument of a moll 
inconvenient fize, the bafles were made fiiorter, by pla- 
cing the bridge at one-fixth of the length, and loading 
the fliortcr portion of the firing with wire twifled round 
it. But although this was executed by a moil dexterous 
artifi, the tones were far inferior to thofe of the trebles, 
and the infirument was like the jundlion of a very fine 
one and a very bad one, and made but hobbling mufic. 
This was probably owing to the impof&bility of con- 
nedting the metal wire and its covering with fuificient 
clofencis and folidity. An upright clavichord, where 
the .length would be no inconvenience, would be indeed 
a capltid inftrument for mufical fiudy. It is worthy of 
remark, that Mr Euler tried other divifiona of the 
firing by the bridge. When it is firuck preciielyia 
the middle, it fiiould found its o6Uve; when it is 
firuck at one-fourth, it fiiould g^ve the double o^ve, 
Sec. But the maker found that thefe divifions gave 
very indifferent, and even uncertain tones ; fometimea 
not founding at all, and fometimes founding beautifully. 
Our readers will find this well explained in a future ar- 
ticle of this Supplement f (Trumpet, Marine ) . They 
may pleafe to refic6t on the very different tone of the 
violin as it is bowed on different parts of the ffrii^t 
and on the very different tones of the fore and back 
uiiilons, and pai n jularly of the Cornet fiop of the harp- 
fichord. The harpfi chords of Rucker are- noted for the 
grand fulnefs of their tone 4 thofe of Haffe of*Drcfden 
ior their mellow fweetnefs, and thofe of Kirkmann of 
London for their unequalled brilliancy. Thefe makers 
differed greatly in the placing of their quills. 

But the Englilh Piano Forte, by its fuperior force 
of lone, its adequate fweetnefs, and the great variety of 
voice of which our artifis have made it iufc^tible, haa^ 
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Withdrawn all farther attention from the clavichord, fo 
that it is no longer probable that the learned contribu- 
tion of the great Euler to public amuferacnt will be 
followed up. The Piano forte corrtfponde to its name 
with g^eat preciGon ; For, without any other attention 
or effort than what fentiment fpontaneoufly dictates, 
and what we pradife (without knowing it) on the 
harpiichordi where it is incffefiual, we noake the Piano- 
forte give every gradation of ftrength to the found of 
the ft ring, and give it every cxprefSon that an inftru- 
ment. purely pulfatile, is capable of. It is alfo fufcep. 
tible of a very confiderable variety of tone by the cloth- 
ing of the mallets, which may be acute or obtufe, hard 
or foft. A nd wr fee, by the effeft of what are called 
the grand Piano fortes, that they are fully equal to the 
harplichord in fulnefs or body of tone. Nothing fctms 
jto .be wanting to it but that Aiding, or (as the French 
call it) carejf\ng touch of the ftring, by wliich a delicate 
£nger, guided by fine taRe, caufes the harp or lute to 
melt the heart, and excite its fineft emotions. We truft 
that the ingenuity of our Britifh artifts will accomplish 
even this, and make this national inilrumcnt rival evea 
the violin of Italy. 

We call it a national inflrument^ not doubting but 
that this is a recommendation to a Britifh heart, and 
becaufc we are very well affured . that it is an Englifh 
contrivance ; the invention of a moft excellent man and 
celebrated poet, Mr William Mafon. His Caraclacus 
and Elfrida may convince any perfou who is a judge of 
mnlic, that he had a mind exquifitely feniible of all its 
charms ; and we cannot be furprifcd that it was one of 
his chief delights. No man enjoyed the pleafures of 
mu(:c with more rapture ; and he ufed to fay, that his 
fpeediefl recruit from the fatigue of a long waik was 
to fit down for a few minutes to the harpfichord. He 
had fcen fcvcral of the German attempts to make keyed 
dulcimers, vhich were, in fomc meafure, fufceptible of 
iht forte 2JiA piano : But they were all on one prin- 
ciple, and required a particular touch of the finger, of 
diiGculc acquifition, and which fpoilcd it for harpfichord 
pra<5tice. We have alfo feen of thofe inftrumcnts,. 
Ibroe of very old date, and others of modern im- 
provement. Some had very agreeable tones ; but all 
were deficient in delicacy and juitnefs. The performer 
wa» by no means certain of producing the very ftrength 
of found that he intended. And, as Mr Mafon ob* 
ferved, they all required an* artificial peculiarity of An- 
gering ; without which, either the intended ftrength of 
tone was not brought out, or the tone was deftroyed 
by repeated rattling of the mallet on the wire. 

Mr Mafon removed all thofe imperfections by dei 
taching the mallet entirely from the key, and giving 
them a connedlion quite momentary. The d<etch in Plate 
XL. will give the reader a clear view of Mr Mafon's 
general principle, by which the Englifh piano forte is 
diftinguifhed from all others. The parts are reprefent- 
ed in their ftate of inadion. The key ABK turns, as 
nfual, on the round edge of the bar B, and a pin 3, 
driven into the bar« keeps it in its place. The dot F 
reprefents a fedion or the ftring. F.D is the maUet, 
having a hinge of vellum, by v/bich it is attached to 
the upper furface of the bar E. At the other end is 
the head D, of wood, covered with fome folds of pre* 
pared leather. The mallet lies in^ the pofition repre- 
fentcd in the figure, its lower end refting on a cu(hion- 
bv K) which lies horizontally under the whole row of 



mallets. The key A R has a pin C, tipt with a bit of the 
fofteft cork or buckfkin. This reaches to within Vcth of 
an inch of the ftiank of the mallet, but muft not touch 
it. The diftance £ e is about -f d or ^th of the length of 
the ftiank. When the end A of the key is prefled 
down on the ftufiing (two or three thickneftiu of the 
moft tlaftic woollen lift) it raifes the mallet, by meant 
of the pin C, to the horizontal pofition £^, within 
ith or T^th of an inch of the wire F; but it cannot be 
fo much prefled down as to make the mallet touch the 
wire. At the fame time that the key raifes the mallet 
by means of the pin C, it alfo lifts off the damper G (a 
bit of fpungej from the wire. This damper is fixed 
on the end of a little wooden pin G^, conne^ed with 
the lever ^ H, which has a vellum hinge at H» Thin 
motion of the damper is caufed by the pin I, which is 
fixed into the key near to R. Thefe pieces are fo ad- 
jufted, that the firft touch of the key lifts the damper, 
and, immediately after, the pin C at^s on the ftiank of 
the mallet. As it adls fo near to its centre of motion^ 
it caufes the head D to move brifkly through a confider- 
able arch D d. Being made extremely nioveable, and 
very light, it is thus tofed beyond the horizontal pofi' 
tion £ </, and it ftrikes the wire F, which is now at li- 
berty to vibrate up and down, by the previous removal 
of the damper G. Having made its ftroke, the mallet 
falls down again, and re (is on the foft fubftance on 
the pin C. It is of ciFential importance that this 
m:illet be extremely light. Were it heavy, it would 
have fo much force, after rebounding from the wire^ 
that it would rebound again from the pin C, and again 
ftrike the wire. For it will be recollected, that the key 
is, at this time, down, and the pin C raifed ai high at 
pofilble, fo that there is very little room for this re- 
bound Leflening the momentum of the mallet by ma- 
king it very light, making the cuftiion on the top of 
the pin C very foft, and great preciiion in the fhape 
and figure of all the parts, are the only fecttrities againll 
the difagreeable rattling which thefc rebounds would 
occafion. In re^e^k to the fdidity and precifion of 
workmanftiip, the iiritifti inftruments are unrivalled, and 
vaii numbers of thtm are feni to all parts of the con- 
tinent. 

As the blow of fo light a mallet cannot bring much 
found from a wire, it has always been found neceftary 
to have two ikrings for each note. Another cir- 
cumftance contributes to enfeeble the found. The 
mechanifm neceftary for producing it makes it almoft 
impofiible to give any confiderable extent to the belly 
or found board of the inftrument. There is feldom any 
nrore of it than what occupies the fpacc between the 
tuning pins and the bridge. This is the more to be 
regretted, becaufe the bafles arc commonly covered 
ftiings, that they may be of a moderate length. The 
bafs notes are alio of brafs, which has a confiderably 
lower tone .than a ftecl wire of the fame diameter and 
tenfion. Yet even this fubftitution for Iteel in the baftf 
ftrings is not enough. 1 he higheft of them are much 
too Hack, and the To weft ones muft be loaded, to com^ 
penlate for want of length. This greatly diminifticff 
the fulnefs, and ft ill more the mellownefa- and diftind^ 
neis of the tone, and frequently makes the very loweft> 
notes hardly apprecrabk. This inequality of tone about 
the middle of the inftrument is fomewhat diminiftied bj^ 
conftruciing the inftrument with two bridges \ one for 
the ftecly and the other for the brais wires. ^But ftill 
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PigMMtt, iju li^fs notf» tre very much inferior to the treble. It 
^ voiiU furcly be worth while to conilru£i forne piano 

fortea, of full fize, with naked hafles. If thefe were 
99ade with all the otbt r a(l vantages of the ^rrand piano 
ibrtCf they would furpafs all other ioftrmnenta for the 
regulating power of their thorough bafs. We wifb that 
the artifts would alfo try to cpnftru& them with the 
fnechaniCm of malkts, &c. above the found board. 
Thia wouIH allow to it the full extent of the iuftru- 
locfit, and greatly improve the tone. It docs not feem 
M^poflibley nor (we think) very difficult. 

For diredtous how to tune this pleafing inAruroent^ 
fee Te mpbramsnt in this Supplememt. 

PIGMENTS, or Paikts, are furnifhed by both the 
vnineral and vegetable kingdoms. The former are th^ 
mod dur^ible, and are generally prepared from the 
OsTDS of metals (feeCHEMiSTRT Index in this Supply 
^d CoiovR-AIak'tng^ EncycL); but Fourcroy thinks 
that eheraiilry furnilhea a method of f.xing vegetable 
colours completely, from a number of expert m en t9« 
vhich we need not detidl, as they will be noticed in the 
)irticle FtgetahU $v»st4N-C£S9 he draws the following 
concluiions : 

1 . That oxygen, when combined with vegetable fub« 
fiances, changes their colour, 

2. That different proportions of this principle pro* 
duce different ihades in coloured vegetable matter. 

3. I'hat thefe ftiades pafs, by a fort of degradation* 
from the darkeft colours to the lighted ; and that the 
extreme point of the latter may be confidered as a com- 
plete deprivation of colour. 

4. That in many vegetable * fubflances this degrada* 
lion does not take place* «s M. BerthoUct has obfer- 
vcd. 

5. That many red, violet* purple, cbefnut, and blue 
Vegeteble colours, are produced by different proportions 
of oxygen ; • but that none of thefe are completely fatu- 
Tated with this principle. 

. 6. That the complete bturation here fpokcn of ge- 
Tterally produces yellow .colours* which are the leaft 
^changeable of all. 

7. That -vegetable fubftances coloured by oxygen, 
not only change their colour according to the propor- 
tion of oxygen they have imbibed, but that they alfo 
change their nature in the fame proportion, and ap- 
proach more to a refinous ftate as they become nearer 
to a yellow colour. 

LaPily, that the cauCe of the changeability of the 
red* brown, and violet colours, procured from vege* 
tables* IS fuch as has been dated above ; that there ex* 
ifts a method of fixing them, or render iiig tliem perma- 
nent, by impregnating them with a certain quantity of 
oxygen, by means of the oxygenated muriatic acid ; 
imitating, by this procefs, the method purfued by na- 
ture, who never forms fixed and permanent colours, ex- 
cept in fubflaoces which have been long expofed to the 
open air. 

PITCH. Sec £«fyJ.— -The beft black pitch is 
made of the refufe of rofm and turpentine, fuch as will 
not pals through the ftraw filter, and the cuttings a- 
tound the inciiloa on the tree, lliefe materials are 



put Into a boiler fix or feven feet In circumference, and BiCa-j 
eight or ten high. Fuel is laid around the top, and the ^^<**'' 
materials as they melt flow thro'jgh a channel cut in ^^^' 
the fire-place into a tub half fitted with wattr. h is 
at tliat time very red, and ahnoft liquid. To give this 
a proper confiflence, it is put in a cauldron placed in a 
furnace, and boiled down in the fame manner as rofm, 
but it requires much lefs precaution and double the 
time. It is then poured into moulds of earth, and 
forms the beft kind of black pitch. See Rosin and 
Tvx?ENT»NE iq this St/ppl. 

Bastarb pitch, 18 a mixture of colophony, black 
pitch, and tar. ITicy arc boiled down together, and 
put into barrels of pine wood, forming, when the in- 
gredients are mixed in e^ual portions, a fubflance of a 
very liquid conlh^ence, called in France Iraj grat. 
If. on the contrary, it is defired of a thicker confiH- 
ence, a greater proportion of colophony is added, and 
it is caft in moulds. It is then called hqflard pitch, 

PLAGUE (fee Medic in e/w/Z^x, Encycl.), is a 
dlfcife which has been lately aflerted by Dr Mofeley 
to be not contagious. In fupport of this opinion, he 
quotes many paflages from medical writers, ancient and 
modern ; but he feems to place the greatefl confidence 
(as is indeed natural) in his own obfervations on petti- 
lent ial fevers in the Wcfl Indies, and on what is faid of 
the plague in Berthi^r's account of Buonaparte's expe- 
dition into Syria, 

" At the time of onr entry into Syria (fays this 
Frenchman), all the towns were infeAed by the plague; 
• malady which ignorance and barbarity render fo fatal 
in the Eaft. Thofe who are afitaed by it give them- 
firlvcs up for dead : they arc immediately abandoned by 
every body (a), and are left to die, when they might 
have been faved by medicine and attention. 

*• Citizen Degencttes, principal phyfician to the ar. 
my, difplayed a courage and charaaer which entide 
him to the national gratitude. When our foldiers were 
attacked by the leafl fever, it was fuppofed that they 
had caught the plague, and thefe maladies wert con- 
founded. The fever hofpitals were abandoned by the 
officers of lieahh and their attendants. Citizen Dege- 
nettes repaired in perfon to the hofpitals, vifited all the 
patients, felt the glandular fwellings. di-elfed them, de- 
clared and mainta-ned that the diflemper was not the 
plague, but a malignant fever with glandular fwellings, 
which might eafily be cured by attention, and keeping 
the patient's mind eafy." 

Degeneite's views in making this diftinaion were 
higlJy commendable ; but certainly, fays Dr Mofeley, 
-<his fever was the plague. The phyfician, however, 
carried his couiage fo far, as to make two incifions, 
p.nd to inoculate the fuppuratcd matter from one of 
thefe buboes above his breaft and under his arm-pits, 
but was not affeded with the maUidy. He thus cafed 
the minds of the foldiers, the' firft ftcp to a cure ; and, 
by his affiduity and conftant attendance in the hofpi- 
tals, a number of men attacked with the plague were 
cured. His example was followed by other officers of 
health. 

The lives of a number of men Citizen Degenettcs 



was 



WOK 



(a) This can hardly be true. Every one knows that Mahometans are fatalifls in the ftriaeft fcnfe of the 
^OK ; and Mr Browne, whofe knowledge of Syria and its inhabitants muft be at leaft equal to that of Bcrthier, 
affures us, that, far from abandoning his friend in the plague, " the Moilem, awe-ftruck, and refigned to the un- 
alterable decrees of fate, hangs over the couch of his expiring relative." 






P L A 



i 369 1 



!» L A 



l>|t(fne. »wat thus mftrnmental of faving. He diTmilTed thofe 
who had been ill with the fever and buboes, without 
the leaft contagion being communicated to the arrpy. 

«* There are (fays Dr Mofeley) annual or feafonal 

' diforder8» more or lefs fevere» in all countries ; hut the 

plague, and other great depopulating epidemictY do not 

always obey the feafons of the year. Like comets* 

•their courfe is eccentric. They have their revolutions; 

'but from whence they come* or whither they go after 

they have made their revolutions, no mortal can telL 

** To look for the caufe of an epidemic in the pre- 
fent ftate of the air, or weather, when it makes its ap* 
pearance, is a very narrow contrafled. method of fcru- 
tiny. The caufe of peililcntial epidemics can n not be 
confined, and local, it mud lie in the atmofphere, 
which furrounds, and is in contadl with every part of 
vs; and in which wc are immerfed, as bodies in fluids. 

'* Thefc difeafes not appearing in villages and thinly 
inhabited places, and generally attacking only great 
towns and cities* may be, that the atmofphere, which 
I conceive to be the universal propagator of peRilence, 
wants a commixture, or union, with fome compounded 
and peculiar air, fuch as is generated in populous com- 
munities, to releafe its imprifoned virulence, and give it 
force. Like the divided feminal principles of many 
plants, concealed in winds and rains until they £nd 
fuitable materials and foil to unite their feparatcd a- 
toms, they then affume viiible forms in their own pro- 
per vegetation. 

*^ Difeafes originating in the atmofphere feize fome, 
and pafs by others ; and a&. excluiively on bodies gra- 
duated to receive their impreflions; otherwife whole 
nations would be deftroyed. In fome conllitutions of 
the body the accefs i% eafy, in fome difficult, and in 
others impoilible. 

** The air of confined places may be fo vitiated as 

Xo be uniit for the purpofes of the healthy exif^ence of 

any perfon. Hence gaol, hofpital, and (hip fevers. 

But as thefe diftempers are the offspring of a local 

^canfe, that local caufe, and not the diftempered people, 

communicate the difeafe. 

*< i'lagues and peftiknces, the produce of the great 
atmofphere, are cgnveycd in the fame manner, by the 
body being in contact with the caufe ; and not by its 
being in conta6k with the eifedl. If peftiltnces were 
propagated by contagion, from infected perfons, the 
infe6tion mull iffue from their breath or excrements, 
or from the exhalations of the bodies of the difeafcd. 
The infe^on, if it were not in the atmofphere, would 
.be confined within very narrow limits ; have a deter- 
minate fphere oC afiion ; and none but phyficians and 
attendants on the fick would fuffer; and thefe mull fuf- 
.fer ; and the caufe and the tSe^s would be palpable to 
our fenfes. Upon this ground the precaution of qua- 
rantine would be rational. But who then would vifit ' 
andatteod the fick, or could live in hofpitals, prifons, 
and lazarettos?" 

From thefe reafonings and fa£^s, the author is con- 
vmced, that the bubo and carbuncle, of which we hear 
.fo much in Turkey, and read (b much in our own hi* 
.&ry of plagues, arife from heating food and improper 
treatment ; that they contain no infe^ion ; and confe- 
-quently that they are not the natural depofit of the 
jnorbific virus feparated from the contagion. 

He is equally confident that no peftilential or pande* 
mic fever was ever imported or exported; and benct 
StrPL. Vot. JL Part L 



he confiders the fumigating of (hip-letters, asid flsutting Msfftie. 
up the crews and pafiengcrs of vcffels, on their arrivsd 'V ' '* 
from foreign pkces, feveral weeks, for fear they fhould 
give difea&s to others which they have not themfelvcs, 
as an ignorant barbarous cuftom. Whence was the im- 
portation of the plague at Naples in 1656 ; by which 
20,000 people died in one day ? Can any perfon, for a 
moment reflcding, believe, that the great plague of 
London in 1665, which imagination traced from the 
Levant to Holland, and from Holland to England, was 
caufed by opening a bag of cotton in the city, or in 
Long Acre ; or a package of hemp in St Giles's pa- 
rish ? Quarantine^ always expenfive to commerce, and 
often ruinous to individuals, i^ a rcfle<^ion on the good 
fenfe of countries. 

That Dr Mofeley is a man of learning, and a lively 
writer, is known to every one who has looked ir.to his 
works, and is not himfclf a Itranger to letters. On this 
account, and Hill raore on account of the opportunities 
which he has poffefled of making accurate obfervations 
on various kinds of peflilentiai difeafes, we have detailed 
at fome length his notions of the plague; but as it does 
not appear that he tver/a^ the difcafe which is known 
by the name o£ tJje plague^ juflice requires that we give 
fume account of it from a man who had the befl pof- 
fible opportunities of obtaining corre^ information on 
the fub^e^. 

" The fads that appear to be chiefly afcertained re- 
lative to the plague (lays Mr Browne), are, i. That 
the infedion is not received but by aftual conta6V. In 
this particular, it would feem lefs formidable than feve- 
ral other diforders. 2. That it is communicated by 
certain fubdances, by others not ; as by a woollen cloth, ^ * 
or rope of hemp, but not by a piece of ivory, wood, or 
a rope made of the date tree ; nor by any thing that 
has been completely immerfcd in water. It would ap- 
pear from the report of the Kahirines*, that no animal* The in-* 
but man is affe6ted with this dtforder; though, it cs habitants 
laid, a cat paifing from an infected huufe has carried °^ ^^<>o. 
the contagion. 3. That perfons have often remained ^^ \ 

together in the fame houfe, and entirely under the fameromity calls 
circumHances, of a*hom one has been attacked and died, Ksbira, 
and the others never felt the fmallcft inconvenience. 
•4. That a perfon may be afle^ed any number of times.- 
5. That it is more fatal co the young than the oM. 
6* That no climate appears to be exempt from it ; yet, 
7. That the extremes of heat and cold both appear to 
be advcrfe to it. . In Conftantinopic it is often, but far 
from being always, terminated by the cold of winter, 
and in Kahira by the heat of fummer ; both circnm- 
ftanccs being, as may be conje6iured, the effe6fc of indif- 
pofition for abfbrption in the (kin, unlefk it be fuppofed 
that in the latter cafe it may be attributed tp the 
change the air undergoes from the increafe of the 
Nfle. 

** The firft fymptoms are faid to be thirft; 2. ce- 
phalalgia; 3. a fliffand uneafy fen faction, with rednefs 
and tumor about the eyes ; 4. watering of the eyes ; 
5. White puflules on the tongue, 'ilie more advanced 
fymptoms of buboes, foetor of the breath, 5cc. &c. are 
well known ; and I have nothing authentic to add to 
them. Not uncommonly, all thefe have fucceflively 
fhewn themfelves, yet the patient has recovered ; iii 
which cafe, where fuppuration has. had place, the fkiii 
always remains difoc^oured, commonly oif a purple hue. 
Many who have hfiai Utedcd in aa early ficgc of-dfe 
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diToidcTy have recovered without any fatal fympton.s ; 
but whether from that or any other caufe, doet not ap- 
pear certain (b). The fame operation is reported to 
have been commonly fatal in a late ftage. It is faid 
that embrocating the buboes cofltinualiy with oil haa 
fometimes wrought a cure ; but this rcooedy it fo diffi- 
cult and dangerous for the operator, that it would ap- 
pear experiments muft yet be very defedive " 

ITiey arc not, perhaps, fo defedive as Mr Browne 
foppcfes. In the hofpital of St Anthony at Smyrna, 
it has been the praAice for many years paft to rub over 
with warm olive oil the bodies of perfons infeded by 
the plague ; and that pradicc has been attended with 
wonderful fuccefs. It was firft fuggeftcd by Mr Bald- 
win the Enjrlifh conful; and from him adopted by 
P, Luirt fit Pavla^ who for upwards of 27 years has 
cxpofed himfelf to infedlion by his unremitting attend- 
ance on thofc who arc labouring under this dreadful 
diftrcfs. This excellent man, whofc philanthropy equals 
that even of •* Marfeilles* good bifhop," declares, that 
(luring the lor.g period mentioned, he has found no re- 
medy compirable to that of rubbing olive oil, with the 
ftrongeft friftion, into the whole body of the infcfted 
perfon. When the body is thus rubbed, the pores be- 
ing opened, imbibe the ofl, and a profufc perfpiratioD 
takes place, by which the poifonous infedion is again 
thrown out. This operation muft be performed the 
iirft day of the infedion ; and if only a weak perfpira- 
tion enfucs, it muft be repeated till it is obferved that 
every paiticle of infeftion is removed, and that the 
whole body of the patient is covered with a profufc 
fweat. Neither the patient's fhirt nor bed-clothes muft 
be changed till the perfpiration has entirely ceafed. The 
operation muft be performed in a very clofc apartment; 
mod at every feafon of the year there muft be kept in 
k a fire-pan, over which fugir and juniper muft be 
thrown from time to time, that the vapour which thence 
arifcs may promote the perfpiration. The whole body 
of the patient, the eyes alone excepted, muft in thu 
manner be anointed, or rather rubbed over with the 
greateft care. 

This pra6kice of the pious monk ia mentioned by 
Mr Howard in his work on Lazarettos ; but a more 
latisfidory account of it is given by Count Liopold von 



muft be performed by means of a fponge, and fo fpeedj- ^<>S^' 
ly as not to laft more than about three minutes. 2. The "* 
interval between the firft and the fecond rubbing, if a 
fecoud be necefiary, muft be determined by circumftan- 
ccs, as the fecond muft not be performed till the firft 
perfpiration is over, and this wiU depend oa the con- 
ftitution of the patient. If any fweat remains upon the 
(kin, it muft be wiped off with a warm cbth before the 
fecond rubbing takea place. This ftroog fhdion with 
oil may be continued, for feveral days fuccefiiveiy, until 
a favourable change is remarked in the difeafie ; after 
which the rubbing may be performed in a more gentle 
manner. The quantity of oil requifite each time can- 
sot be determined with accuracy ; but, in general, a 
pound may be fufficient. The pureft and freiheft oil is 
the beft for this operation : it muft not be hoc, but on- 
ly lukewarm. The brcaft and privities muft be rubbed 
foftly. In a cold climate fuch as ours, thofe parts on- 
ly into which the oil is rubbed muft be cxpofed naked, 
i'he other parts muft be covered with warm clothing. 
In this manner each part of the body muft be rubbed 
with oil in fuccefiion, as quickly as poflible, and be then 
inftantly covered. If the patient has boils or buboes, 
they muft be rubbed over gently with the oil till they 
can be brought to fuppurale by meant of enoUienc pla- 
fters. The perfons who attend the patients to rub ia 
the oil muft take the precaution to rub themfelves over 
m the like manner, before they engage in the opera* 
tion. They muft, if poflible, avoid the breach of the 
patient, and not be under any apprehenfiona of catcb- 
mg the in fed ion. 

P. Lnigi then fays : ^ In order to prevent the pa- 
tients from lofing their ftrength, I prefcribed for theniy 
during four or five days, foup made of vermiccUi boiled 
in vinegar without fait. I gave them fix or (even timci 
a- day a fmalL fpoonful of preferved four cherries ; prc- 
fervcd not with honey, but with fugar, as the formar 
might have occaliontd a dtarrhiea. When convinced 
that the patients were getting better, I ufually gave 
them the fifth morning a cup of good Mocha co£R:v, 
with a piece of toafted bifcuit (hifcoito) prepared with 
fugar; and I doubled the latter according to the ftrength 
and improvement of my patients.'* 

In the courfe of five years, during which fridian 



Btrehtoidf who adds the following remarks by way of with oil was employed in the hofpital at Smyrna, of 
iUuftration: i. The operation of rubbing in the oil 230 perfons atucked by the plagne the greater part 



were 



(b) Dr Mofeley, we think, has affigned a very fufficient reafon why bleeding ihoold generally prove effeduat, 
if recourfe be had to it at the commencement of the diieafe. *^ In the common oider of peftilential fevers (fays 
he), they commence with coldnefs and ftiivering ; fimply demonft rating, that fomething unufual hat been in coo- 
tad vrith the (kin, agonizing cutaneous fenfibiKty. Stcknefs at the ftomacb, and an immoveable prefiiire about 
the praccordia, follow. Thefe demonftrate, that the blood cannot pervade the extremities of the body, and that 
4he quantity which ought to dilate through the whole machine it con6ned to tlie larget organs, and is crowding 
and diftendtng the heart and central vefleU. 

** The reftraining power of the remoter blood- vefTels being deftroyed, the thinner parts of the blood efcape 
their boundaries ; hence ariles yellownefe in the ft in in fome climates ; in others, the extravafated gro&r parts 
of the bkK>d ftagnate, forming black lodgements, bubo, asthrax, and exanthemata. 

** The objed in thefe fevers is, to decide the conteft between the Iblids and the fluids s and thai appears to me 
to be only pradtcatJe, when fpontaneous fweats do not happily appear, or cannot be raifed by a cooling regi« 
men ; and by draining the vital parts, by bleeding and purging, before the fluids have burft their eonfines, and 
diflblved their bond of union with the folids. The next ftep is ta regain the loft energy of the fiirbce of the 
body, by exciting perfpiration ; and then of the vrhole fyften\, by tonics. 

** When thefe things are not done in the firft hours of attack^ in peftilential fevers, and the conftid is not em 
tlngut/hed at once, attempting to extort fweats from the body, by heating alexaphaimics, will do mifchie^ juid 
bark, winci ftimuhmtti and cordiahi may be called oo» like undertakers, to pcrfoim aa afelefs-cereiiiony.'' 
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Wagtie, were. cured ; and thU wotild haw been the cafe wtth 
4*lanti. j^g ^^ j^jjj jjj^y ^j^|. negle6ted the operation, or had it 

not been employed loo late after their nervous fytlem 
had been weakened by the difeafe fo a& to render them 
incurabie. Immcnfe numbers of people have been pre- 
ferved from the efFefts of this malady by the above 
means ; and of all thofe who have anointed themfelves 
with oil, and rubbed it well into their bodies, not one 
has been attacked by the plague, even though they ap- 
proached perfons already infe6ied, provfded they abflain* 
cd from heavy and indigeftible food. 

Thus we fee, if this account may be depended or, 
that oil rubbed into the flcin afis as a preventative, as 
•well as a cure. When the operation is performed to 
pTeventj]i£e6lion, and it is fuccefsfuUy performed with 
that view at Smyrna, as often as the plague makes its 
appearance in the city, as it is not done for the pur- 
pofe of promoting perfpiration, it is not requifite that it 



parts, taking great care not to injure the female ones ; 
and atfew days afterwards, when the bloflbms appeared 
mature, he -introduced the farina of a very large and 
luifcttriant grey pea into one half ^f the blofToms, leaving 
th^ other half as they were. The pods of each grew 
equally well ; but he foon perceived that of thofe into 
whofe bloflbms the farina had not been introduced, the 
feed remained nearly as they were . before the bloflbm 
expanded, and in that iUte they withered. Tliofe in 
the oth«:r pods attained maturity, but were not in any 
fcnfible degree different from thofe afforded by other 
plants of the fame variety ; owing, he imagines, to the 
external covering of the Iced (as he had found in other 
plants) being furnifhed entirely by the female. In the 
fuccetding Ipring, the difference, however, became ex- 
tremely obvious ; for the plants from them arofe with 
exceflive luxuriance, and the colour of their leaves and 
ftems clearly indicated that they had all exchanged 



(hould be performed with the fame fpeed as when for their whitencfs for the cobur of the male parent : the 

euring the diforder ; nor is it neceffary to abftain from feeds produced in autumn were dark grey. By intro« 

flefh a6d to ufe foups ; but it wtU be proper to ufe oa« ducing the farma of another white variety (or in fome 

hf fowls or veal for ten or twelve days, boiled or roaft- iftftances*^ fimple culture), he found this colour was 

cd, without any addition orfeafoning^^rMi/imrn/^^. In eafily difcharged, and a numerous variety of new kinds 

the laft place, it will be neceflary to guard againil fat produced ; many of which were in fize and every other 



and iudigcftiUe food» and fuch liquofs as might put in 
motion or inflame the mafs of the blood. 

This important difcovery deferves the fertous confi- 
deration of all medical men i for if olive oil has been 



refped; much fuperior to the original white kind, and 
grew with exceflive luxuriance, fome of them attaining 
the height of more than cwelve feet. 

The dfffimilarity he obferved in the offspring, afford- 



&uad efficacious in curing or preferving againft one ed by different kinds of farina in thcfe experiments, 



f pedes of infeAicn, it is not abfurd to fuppofe that the 
iame or other kinds of oil might be productive of much 
benefit in other malignant infe^ous difeafes. We hope 
ibon to hear of fome trial being made with it. in th is 
country. Would it be of any (ervice in the yellow fe- 
ver, fo prevalent in the weftem world :^ See the Ph'do' 
fophlcal Maga%tne^ Vol. II, 

PLAN^ARY HOURS, are twelfth parts of the 
artificial day and night ; being each double in length 
to the hour ufed in civil computation in Europe. They 



pointed out to him an eafy method of afcertaining whe* 
ther fuperfcctation (the exigence of which has been ad- 
mitted among animals) could alfo take place in the ve« 
gctable world. For as the offspring oi a white pea is 
always white, unkfs the farina of a coloured kind be 
introduced into the bloffom, and as the colour of the 
grey one is alw&ys transferred to its offspring, though 
the female be white, it readily occurred to Mr Knight» 
that if the farina of both were mingled 01 applied at- 
the (ame moment, the offspring of each coula be eafily 



are ftiU ufed by the Jews as they were among their diftinguifhed. 
forefathers ; and hence are called Je*vayb hours. The His firft experiment was not altogether fuccefsful ; 

reafon of their being czVie^ planetary hours, is, that, ac* for the offspring of five pods ^the whole which efcaped 

cording to the ^rolog^rs, a new planet comes to pre- the birds) received their colour from the coloured male, 

dominate every hour, and that the day takes its dcno- There was, however, a ftrong rtfemblance to the other 

ntnation fiom that which predominates the firff hour naale in the growth and character of more than one of 

of it ; as Monday from the moon, &c. the plants ; and the feeds of feveral in the autumn very 

PLANTS, organifed bodies, of which a full account dofely refembled it in every thing but colour. In tbia 

has been given in the EncycL under the title Botany, experiment he ufed the farina of a white pea, which 

Plant, Sexes, l^c, I'he eftablifhment of the fexual poffeffed the remarkable property of (hrivelling excef- 

fyffem in vegetables, and the acknowledged analogy be- fively when ripe $ and in the fecond year he obtained 

tween vegetable and aninud bodies, has Aiggetted a me- white feeds from the grey ones above mentioned, per- 

thod of improving plants, as animals are confcffedly im- fedly fimilar to it. He^is therefore ftrongly difpofed 

proved, by what is called cro/Jing the breed. This to believe that the feeds were here of common paren* 

thought occurred firil, we believe, to Andrew Knight, tage ; but doth not conceive hi'mftlf to be in poflcffion 

£fq ; and in the Tranfa^^ions of the Royal Society for of fa6is fuiiicient to enable him to fpcak with dectlion 

1799, we have an account of fome very curious experi*- on this queiUon. We have no right to form a decided 

ments made by htni, with the view <^ afcertaining whe- opinion on this part of the fubjed, having paid to it 

ther the improvenoent which he had conceived be ac- very little attention ; but at prctent we are inclined to 

tually pra^icable. Thofe were chiefly made on the think differently from the author. We admit, indeed, 

garden pea, of which he had a kind growing in his that if the female afford the firil organized atom, and 

yard; which having been long cultivated in the fame the male adt only as a ffimulus, it is "by no means im« 

Ibil, had ceafed to be produ&ive, and did not appear to pofEble that 4he explofion of two veficles ok farinai at 

recover the whole of ita former vigour when removed the fame moment (taken fiom different plants), may 

to a foil of a fomewhat different quality. On this his afford feeds of common parentage \ but whether the 

£rft experiment in 1787 was made. Having opened a female or the male affords the firli organized atoca, i« 

dozen of ita immature bioffoma^ he deftroyed the male the queftion which to us appears not yet decided. 

, 3 A 2 Another 
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VbMh Another fpeciet» howcTCTt of fupfrfoetation, la which 
one feed appears to have been the offspring of two 
males, has occurred to Mr Knight fo often, as to re- 
move, he fays, all poifibility of doubt as to its exift- 
^nce. Id 1797, the year after he had fcen the refult 
of the laft mentioned experiment^ having prepared a 
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but thefe did not anfwer hisexpeAatioDt. The varie* Pbvv 
ties indeed which he obtained, efcaped the Ui^its oi^^^^ 
1795 and 1796$ but their qualities were not other- 
wife good, nor were they permantat* His espeiiments 
on the apple, the improvement of which was the firft 
objed of his attentiouy have, as fsr as he could judge 



great many white blofToms, he introduced the farina of from the cultivated appearance of tiees which had not 



a white and that of a grey neariy at the fame moment 
into each ; and as in the laft year the chara&cr of the 
coloured male had prevailed, he ufed its farina more 
fparingly than that of the white one ; and now almoft 
every pod afforded plants of diflerent colours. The 



borne fruit when he wrote his menotr, been fully equal 
to his hopesr The plants which he obtained from his 
c£Forts to unite the good^qualities of two kinds of appk,- 
feem to poflefs the grcattli health and luxuriance of • 
growth, as well as the moft promiling appearance in 



majority, however, were white ; but the charaders of other refpe^s. In fome of thefe the chara£ler of the 



the two kinds were not fufficiemly diftind to allow him 
to judge vrith precifion whether any of the feeds were 
produced of common parentage or not. In the year 
1798 he was more fortunate ; having prepared blof« 
foms of the little early frame pea, he introduced its own 
farina, and immediately afterwards that of a very large 
and late grey kind, and fowed the feeds thus obtained 
in the end of fummer. Many of them retained the co* 
lour and chara6ler of the fmall early pea, not in the 
flightell degree altered, and bloflbmed before they wete 
eighteen inches high ; whilfl others (taken from the 
fame pods), whofe colour was changed, grew to the 
height of more than four feet, and were lulled by the 
frofl before any bio Horns appeared. 

It is evident, that in thefe inftances fuperfcetation 
took place ; and it is equally evident that the feeds 
were not all of common parentage. Should fubfequent 
experience evince, that a fingle plant may be the off- 
spring of two malts, the anadogy between animal and 
vegetable nature may induce fome curious conjectures 
relative to the procefs of generation in the animal 
world. — It certainly may ; but either we do not per- 
Mtlj underfland the author's meaning, or this experi- 
ment is not condufive. There were here feeds of dif- 
ferent colours produced by the farina of different males, 
operating on the fame female plant ; and there are well 
attefted m fiances of twin children being born of diffe> 
tent colours, in confequence of the coition of different 
males, a negro and a white man, with the (ame woman. 
Had Mr Knieht difcovered, not that the fame pod, 
but that the lame individual pea^ was the offspring of 
two males, his difcovery would indeed have led to fome 
curious conje^ures refpe6ting animal generation. But 
to proceed with his experiments : 

By introducing the farina of the largeft and moft 
luxuriant kinds into the bloffoms of the moft diminu- 
tive, and by reverfing thii» procefs, he found that the 
powers of the male and female, in their efie^s on the 
offspring, are exa6Uy eqiul. I'he vigour of the growth, 
the fize of the feeds produced, and the fetfoa of matu* 
rity, were the lame, though the one waa a very earlv 
and the other a late variety. He had in this experi- 
ment a ftriking inftance of the ftimulative effefis of are watered with that faline liquor. 



male appears to prevail ; io others that cf the feonale ; . 
and in others both appear blended, or neither is difttn* 
guiihable. Thefe variations, which were often ob(cr« 
vable in the feeds taken from a hngk apple, evidently 
arife from the want of permanence in the charaAer of 
this fruit, when raifed from feed. Many experiments 
of the fame kind were tried on other plants ; but it it 
fuificicnt to fay, that all tended to evince, that impro* 
ved varieties of every fruit and of efculent plants may be 
obtained by this procefs, and that Nature inteiKied that. 
a fexual intercourfe ihould take phoc between neigh- 
bouring plants of the fame fpecies. 

Plant 5^ Nutrition of. lliia is a fubjef^ on whicla- 
a variety of opinions has been entertained by modciD 
chemifts. Haffenfratx. confiders carbon as ike fubftaace 
which nourifhes vegetables. Ingenhous, in his work 
on the nutrition of plants, published in 1797, endea- 
vours to piove, that if carbon has any influence in thia 
refped, it can be only in the Hate of carbonic acid, aa 
that acid is abforbed and decompofed by vegetables ^ 
while the ligneous carbon, furnithcd by Nature, produ- 
ces no effect on the expanfion of plants. Mr A. Youn|^ 
has endeavoured to demonlliate the fatne thiug by ex- 
periments. M. Kafn, a Daotfh chtmift, delirous of 
difcovering the truth araidft tliefe contradi^ory opi- 
nions, made, for three years, a leries of. experiments ^ 
from which he concludes, by the expanfion, fize, and 
cdour of the plants employed, that carbon, either ve- 
getable or animal, has a decided influence in the nou- 
riihment of vegetables. What ia new, and particohuriy 
worthy of remark in thefe refearches, is, that, accord- 
ing to M. Rafn, the carbonic acid produces exa6tly the 
fame effed as charcoal of woixL 

According to Mr Rafn, coal afh^s, on which the 
German and Enghfh iarmers beftow fuch praife, de- 
ftroj the plants if the foil contains an eighth part of 
tluit admixture. The leaves become faded, aa if fcorch- 
ed, at the end of from fifteen to twenty days, and the 
plants therofelves die at the end oH four or live weeks. 

No feed germinates in oiL A fingk grain of coou 
mon fidt, in 200 grains of water, is fufficicnt to retaid 
the vegetation of plants, and may even kill them if they 



croffing the breeds ; for the fmalldi variety, whofe 
hdght rarely exceeded two feet, was iacreafed to fix 
feet ; whilft the height of the large and luxuriant kind 
was very little diminifhed. By this proce& it is evi- 
dent, that any niAnber of new varieties may be obtain- 
ed ; and it is highly probable, that many of thdfe will 
be found better calcukted to corned the defeds of dif- 
ferent foils and fituations thaa aoy we have at preieat. 
' The fuccefs of Mr Knight's experiments on the pea 
ifidttced him to make iimdar expcnaeati 00 wheat ; 



Shavings of horn, next to tafafion aniasak, are the 
moft favourable to vegetation: charooal holds the third 
rank. For the truth of thcfie opinions, lice VtgtUikk 
SuBSTANCMi in this Svffi. 

PLATINUM, or Flatima (See CviMisTan 
Suffi. Part I. Chap, iil Sed. 3.), is a octal, o£ whidk 
every ckemift regrets the difficukj of making it mal> 
leable. Of the different proceffies adopted to accom* 
plifti this end, v\e have rcafon to believe that of Ml 
kidbard Knight the Bfto& fuccdbful 1 aadf snth the 
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rbtiimm i^rit of 4 true philoibpber, he wifhes to make that pro« degrees of fineneft, the third ie the polhrdn. There Is rorcelcfn, 

U - cefii as generally kaowa as pofUble. We (ball give it nothing between it and the bran. ^ I'ofitf— 

in his own woitls; POKC£I^AIN» a kind of earthen or ft one ware, of 

**To a given quantity of crude platinum, I add (fays he) the manufadure of which a full account is given in the 

f 5 times its weight of nitro- muriatic acid (compofed of EncychpA 41 j from Grofier and Reaumur. It may be 

equal parts of nitric and muriatic acids) in a tubulated proper, however, to ^dd here, from Sir George Staun-- 



ton, tliat one of the pnncipal ingredients in the Chincfe 
porcelain called pe-tutt'tfcy is a fpecies of fine granite, 
or compound of quartz, ftldfpath, and mica, in which 
the quartz bears the largeft proportion. " It appears 



glafs retort, with a tubulated receiver adapted to it. It is 
then boiled, by means of an Argand^s lamp, till the acid 
has aflumed a deep faffron colour: it is then poured off; 
•nd if any platina remains updiflblvedt more acid is added, 

and it is again boiled until the whole is taken up» The (fays Sir George) from fevcral expenments, that fe* 

liquor, b^ing fuffered to re£k till quite clear, is again' tun-tfe is the fame as the growan-ftone of the Comifh* 

decanted : a folutton of fal-ammoniac is then added, by miners. The micaceous part in fome of this granite: 

little and little, till it no longer gives a cloudtnef& By from both countries, often contains fome particles of 

ibis means the platina is thrown down in the form of a iron j in which cafe it will not anfwer the potter *s pur- 

lemoii'Coloured precipitate, which having fubfided, the pofe. This material can be calcined and ground much 

liquor is poured off, and the precipitate repeatedly finer by the improved mills' of England, than by che 

wafhcd with diftiUcd water till it ceaies to give an acid very imperfedl machinery of the Chinefe, and at a- 

tafte (too mach water is injurious, the precipitate be« cheaper rate, than the prepared fe-Um-tft of their own 

ing in a certain decree folable in that liquid) ; the wa* country, r.otwithftanding.tht cheapnefs of labour there. 

ter is then poured off, and the precipitate evaporated ta Tiie laolm^ or principal matter mixed with the pe-tuti' * 

drynefs.'^ tfe^ is the growsnclay alfo of the Corniih miners. The 

Thus far our author's method, as he candidly oh-* *mhajht of the Chinefe is the Engliih foap rock; and' 

fervcs him£elf, differs not from that which has been fol- x^tjbckan is afTerted to be gypium. 

lowed by many others ; but the remainder of the pro- « The manufacture of porcelain is faid to be prepatioua, . 

oefs is his own. ** A ftrong, hollow, inverted cone of from the want of fome preclfe method of-afcertainiiig and 

crucible earth being procured, with a correfpondii^g ' regulating the heat within the furnaces, in confequence. 

fiopper |o fit it, made of the fame materials, the point of which, thei# whole contents^are baked fometimes into 

of the latter is cut off about three-fourtha from the one folid and ufeleis maik*' }i this be fo, Wedge- 

bafe. The platina, now in tlie date of a light y el- wood's thermometer would be a, prefent highly valuable 



low powder, is preficd tight into the cone, and, a 
cover being fixed ilightly on, it is placed in an air-fur^ 
nacet and the fire raifed gradually to a ilrong white 
heat. (The furnace ufcd by Mr Knight is portable, 
with a chamber for the fire only eight inches in dia- 
meter*) In the mean time the conical (lopper, fixed 
in a pair of iron tongs fuiuble for the purpofe, is 
brought to a red, or to a bright red, heal. The cover 
being then removed from the cone, the tongs with the 



to the Chinefe potter, if that arrogant and conceited peo- 
ple would condefcend to be taught by a native of Europe. 
POSITION^ Cz^rrae of* is a point-of any body, 
or fyftem of bodies, fo fdeded, that we can eftimate 
with propriety the fituation «kI motion of the body or 
fy^m by the. fituation and motion of this point. . It 
is very plain that, in all our attempts to accurate dif* 
cuffion of mechanical queftion?, efpecially in the prcfent 
extended fenfe of the word mechan'ifmi fuch a feIe£lion 



keated ftopper is introduced through a hole in the cover is nece£ary. Even in common converfation, we fi*c- 

of the furnace, and prefied at firft gently on the pla- quently find it neccfiary to afceitam thediftance of ob- 

tina, at this time in a ftate nearly as foft as dough, till it je£is with a certain precifion, and we then perceive that 

at length acquires a more folid confidence. Ic is then we muft make fome fuch* fele£tion«* We conceive the 

repeatedly flrucLwith the fbopper, as hard as the na- diftance to be mentioned, neitlier with refped to the 

ture of the materiala will admit, till it appears to re- neareii nor the remoteft point of the objed, but as a 

oeive no farther impreifion. The cone is then removed fort of average dlftance; and we conceive the pomt fo af- 

from the fui4iaee; and being ftruck lightly with a ham- certained to be fomewhere about the middle of the ob- 

Bser, the platina falls out in a metallic button, from jtQ. The more we refie^ on this, we find it the more 

which ftate it may be drawn, by repeatedly heating and necefFary to attend to many circumitances which we had 



gently hammering, into a bar fit for flatting, drawing 
iato wire, planifhing, &:c. 

*' Bcfides the coo^arative facility oi this procefa, it 
has the farther advantage of rendering the platina much 
purer than when red-hot iron is obliged to be had recourfe 
to ; for platina, when of a white heat, has a ftrong af« 
fioitj for iron, and, with whatever care it may have 
been prenoufiy feparated fieom that metal, will be found 
to have taken up a portion of it, when it is employed of a 
fed heat, to ferve to unite the particles of the platina.'' 

PLATONIC Bodies^ iee Re&ula^ Bodusy SvfpL 

PLUVIAMETER, a machine for meafuring the 
qoastfty of rain that £ills^ otherwiie called Ombe^ms- 
vaa; which Dee, EncycL 

POLL ARDS9 the name of a coarie kind of wfaeatea 
fpv. VHica the flour of ^lAcat is feparated into three 

I 



overlooked. Were it thevqueilion, to decide in what 
precife part of- a country parifti the church (bould be . 
placed, we find that the geometrical middle is not al« 
ways the moft proper. JWe muft confider tlie popu- 
loulhefd of the different quarters of the parifh, and fele^ . 
a point fuch, that the diftances of the inhabitants on . 
each fide J in every dire^ion^ ihall be as equally balan* 
ced as poffible. 

In mechanical difcuffions» the point by whofe pofi- 
tion and diftance we eftimatc the pofition and difUnce 
of the whole, muft be fo feiedcd, that its pofition an£ 
diftance, eftimated in any dire6Uon 'whatever, fhtt b^ 
the average of the pofitions and diftances of every par- 
ticle of the affemblage, eftimated in that direftiom 

This will be the cafe, if the point be fo fdefted that, . 
wheo a phme ia made to paft Uurough it ja any Urtc^ 



!_ T' /ion fvlatever, and perpendiculars arc drawn to this nifh the fum of the lines IK!, and increafc tite fum of P^'l t 

plane from every particle in the body or fyftem, the the lines GH. We may do this til! the Aims are ecud. ~»-- 

fani ofaU'the perpendiculars on one fide of this plane In like mannrr wc can do this with refpca to a 

is equal to the fum of all the perpendiculars on Ac phhe LM (alfo perpendicular to the papci), perwrdl- 

othcr ddc. If there he fuch a point in a^ody, the cnlar to the p'ane A B, The point wanted is fome- 

pofition and motion of this point Is the average of .the where ir. the plane A 15, and fomewhcrc in the plane 

> pofitions and motloixs of all the particles. I.M. Therefore it it Somewhere in the line in which 

rUie XL. For if P (fig. i .) he a point fo fituated, and if QR tbefe two planrs interfeft each other. This line pafles 

be a plane (pcrpcnc'icular to the paper ) at any dirtance through the-poinrP of the paper where the two liao 

from it, the diftance ?f> of the point from this plane is AD and LM cut each other. Thcfe two lines f^pre- 

the average of the dillanccs of all the particles from it. fcnt planes, but are, in faft, oiily the -ioterfeaion of 

For let the plane APB be puffed through P, paraUel to thofe planes with the ohincof the paper. 'Part of the 

QR. The diftance CS of any particle C from the body muft be conceived as being above the^per, and 

place QR is equal to DS - DC, or to ?f -DC. Artd part of it behind or below the paper. The plane of 

the dillaiicc GT of any particle G, lying on the other the paper therefore divides the body into twoparts. It 

fide of APB, is equal to H V + GH, or to P/> + GH. may be fo fituated,- therefore, that the fum of aU tLc 

*Let n be the number of particles on that fide of AB diftances from it to the patticles lying above it fhalt be 

which is neareft to QR, and let o be the number of equal to the fiim of dl-thc diftances of thofe which are 

thofe on the remote fide of AB, and let m be the num- below it. Therefore the iit nation of the point f i? 

■her of particles in the whole body, and therefore eqind now determined; namely, at the common inteifcaienof 

to n+o. It is evident that the fum 5f the diftances of three planes perpend icular to each other. It is evident 

aJl the particles, fuch as C, is n times P/, after dedud- that this, point alone can have^the condition required 

•iiig all the diftances, fuch as DC. Alfo the fum of all in refpeft of thefe three planes. 

the diftances of the particles, fuch as G, is <r times P^, f But it ftill ren^ins to be determined whether tht 
together with the fum of all the di ftances, fuch as GH. fame condition wil) hold tnie for the point thus-fonnd, 
Therefore the fum of both fets is « + o X ¥fi + fum jn refpeft to any cf/jtr-fhuc paffing through it ; that 
of GH — fum of DC, or in X P^ -f fum of 6H — i«, whether thc^fum of ill the -perpendicnbri on one 
Turn of DC. But the fum of GH, wanting the fum fide of /^ix/aarr/i^'plane is equal to the fum of aU the 
of DC, is nothing, by the fuppofed property of the perpendtcukrs T>n the other fide. Theteforc 
point P. Therefore « X P/ is the fum ot all the di- ' Let AGHB (fig. 3.), A»YB, and CDFE. be 
/'llances, and P/ is the mth part of this fum> or the three planes interfedh'ng each other perpendicnlatiy in 
average diftance. the point C ; and let CIKL he any other plarv, inter- 
Now fuppofe that the body has changed both' its ftdlng the firft in the line CI, and the feconcf in-thc 
place and its pofition with refptd to the plane QR, hnc CL. hci P be any particle of matter in the body 
and that P (fig-i.) i^ ftiU the feme point ot thehdHy, or fyftem. Draw PM, PO, PR,'perpeadicuhir to the 
an<l a P3 a plane parallel to QR. 'Make/ r eqtial to firft three pkoci refpe^iively, and let FR^ ^hcn proda- 
/ P of fig. I. It ffs plain that Pp ig ftill the average «ed, ^eet the^liqiie plane in V; draw MM, ON, per* 
diftance, and that m XP/ is the fum of all the prefent pendicular to^B. They will' meet in one point N- 
diftanccs of the particles frornQS., and that mX^p \$ Then PMNO is a re^angular paiallebgram. Alfo 
the fum of all the former diftances. 'Therefore m X P « draw MO perpendtcuhir to C£, and therefore parallel 
IS the fum of all the changes of diftance, or the whole to AB, and meeting CI iitS.- Draw SV ; alio draw ST 
quantity of motion eftimated in the diredion «- P. P «- pet pendicular to VP. It is evident that SV is parallel 
is the mth part of thl^ fum, and is therefore the average to CL, and that STRQjind STPM~are redangles. 
motion in this!, diredion. The point P has therefiire All the perpendiculars, fuch as PR, on one fide of 
been properiy feleded ; and its pofition, and diftance, the phne CDFE, being equal to all ehoie on the other 
. and motion^ Id refpcd of any plane, is a proper repre- ^dc^ they may he confidcred as coropenfating each 
. jentation 'of the fituation and motion of the whole. '-other ; the one being confidcred as pofitive or additive 
It follows from the preecding difoufiion, that If any quantities, the other are^egat-ive or iubtradUve. There 
• particle C (fig. I.) movei.from C to N, in the line >s no difference between ^heir fomv, and the fum of 
' CS, the centre of the whi^e will be transferred from P both fets nsay be called o or nothing. The* fame mnft 
to Q , fo that PQTs the wrth part of CN *, for the fum be affirmed of all the perpendiculars PM, and of ail the 
: of all the diftanceshas been diminiflied by the quantity perpendiculars PO. 

- CN, and therefore the average diftance jnuft>be dimi- -^^^17 line, fuch as RT, or its eqiffilQSy is Ifi a cer- 

, , ^ __ , _, _^ . CN tain invariable ratio to its correfpondtng *QC, or its 

uiftied by the «th part of CN, or PQ:i8 = — . equal PO. Thercforc-the pofitive lines R^firc «xn. 

But it may be doubted whctlier there is in evciy bo- pcnfated by the negative, and the fum total is nothing, 

jdy a point, and but one cpoint,4ich- that iTa plane pa& . ^^^ry line, fiith'ms TV, is'in a certain invariable ra- 

jthrough it, in any dlrea'to/k jiuhateptr, the fum of all the tio to iu correfpoiidfcg ST, er its equal«FM, and there- 

Aiaances of the. pafticle*oo. one fide of this plane is «>re their fum total is neihtpg. 

I^vt^ to the fum,of,aU.thc Jlftances on the other. Therefore thd funrcf all the linca PVis nothing ; but 

. .It is eafy ^o. flirw that iuch a point may be found, ««ch is in an invariable ratio to a corrofponding pcrpen- 

with rcfpca to 4..pJ^e parallel to.C^. For if the fum ^Kvhr from P on the obKque plane CIKL. There- 

o£ pJl the (Jidjances DC exceed the fum of all the di- ^ore the fum of all the pofitive perpendiculars on thil 

fiances Gl^t wp hav/c.only to pa6 the plane AB a little plane is equal to the fum of all the negative perpendi- 

. 4icarcr (o*(^, but ftill parallel to It. This wilt dim!:, cttlars, and the pi opofition ia dcmonttraled) ♦«. that 
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Pufin^n in every boJy, or fyftem of bodies,, there » a point 
fuch, that if a plane be paflTcd through it in any direc' 
Uon whatever^ the fum of all the perp<rndiculaia on one 
fide of the plane is equal to the fom of all the perpen* 
diculars on the other fide. 

The point P» thus fckded, may* with great proprie* 
ty, be called the CBMraB of position of the body or 
fyftem. 



gation of the motions and aftions of bodies incompa' 
rably more fimple and eafy, freeing our dlfciifnons from 
Dumberlefs intricate complications of motion , which 
would frequently make our progrefa almoft impoffible. 
Position » in arithmetic^ called alfo Falfi PofitioUf 
or Suppofition^ or Rule of Falfe^ is a rule fo calledt 
becaufe it confifts in calculating by falfe numbers fup- 
pofed or taken at random, according to the procefs de*' 



If A and B (fig. 4-) ^ ^^ centres of pofition of icribed in any queftion or problem propofed, as if thejr 
two bodies, whofe qoaotittes of matter (or numbers of were the true numbers, and then from the refults, corn- 



equal particles) are a and by the centre C lies in the 
ftraight line joining A and B* and AC : CB = ^ : a, 
or its diftance from the centres of each are inverfely at 
their quantities of matter. For let aC^ be any plane 
pafling through C Draw A «, B /^, perpendicular to 
this plane. Then we have ^ X A « :;=: ^ X B 3, and 
A « : B 3 = ^ : <]j and, by finularity of triangles, C A : 

CB = ^:tf. 

If a third body D, whofe quantity of matter is d^ 
be added, the common centre of pofition £ of the three 
bodiea is in the ftraight line DC, joining the centre. D 
of the third body with the centre C of the other two, 
and DE : EC t^ a-\rh\d: For, paifing the plane 
i £ X through £, and drawing the perpendiculars D ^t 
C >", the fum of the perpendiculars from D is ^X D <^ ; 
and the fum of the perpendiculars from A and B is 



« ^ ^ X C s and we have //X D^ as a + ^ X C «; and 
therefore D£ : EC = « + *:/. 

In like manner, if a fourth body be added, the com- p 
oion centre is in the line joining the fourth with the 
centre of the other three, and its diftance from this 
centre and from the fourth is inverfely as the quantities 
of matter | and fo on for aily number of bodies. 

If all the particles of any fyftem be moving unifermf 
ty, in ftra^ht lines, in any dire^ons, and with any ve* 
lt>cities whatever, the centre of the fyftem is cither mo- 
ving uniformly in a ftraight line, or is at left. 

For, let ffi be the number of particks in the fyftem; 
Suppoie any particle to move uniformly in any direc^ 
tion. It is evident from the reafening in. a: former pa^ 
ragnph, that the motion of the common centre is the 
fifth part of this motfon, and it in the fame dire^on. 
The fame muft be faid of every particle. Therefore 
the motion of the centre is the motioa which it contv* 
pounded of the mth part of the motion of each pan> 
tkrle. And becaufe each of thefe was (uppofed t&be 



pared with that given in the qucftion, the true numbers 
are found. 

Thus, take or affume any number at pleafure for 
the number fought,^ and proceed with it as- if it were 
the true number, that is, perform the fame operations 
with it ae, in the queftion, are defcribf d to be perform* 
ed with the number required : then if the refult of thofe 
operations be the fame with that mentioned or given 
in the queftion, the fuppofed number is the famr as the 
true one that was required ; but if it be not, make this 
proportion, v/s. as your refult is to that in the queftion^ 
fo is your fuppofed falfe number to the true one required. 

Example, What number is that, to which if we add 
T» 79 71 and 9- of itfelf, the fum will be 240 \ 
Suppofe 99 

49-5 ==T 

24-75 = T 

222.75 rs. refult * 
Thcn».as Sets.?; x-u^ • : 9^ : t^^d^^^ = Anfwer. 

53'?=* 
35-; = T 

17-7 = 5- 
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240. s proof. 
This \tfingle pofitiorr. 

SometiiAes it is necefTary to make two different fup« 
pofitions or afiumptions, when the fame c^erations muft 
be performed with each as in the fingle rule. Jf neither 
of the fuppofed numbers folve the queftion, find the 
differences between the refnlts and the given number ; 
multiply each of thefe differences iolo the other's pofi- 
tion ;- and if the errors in both- fuppofitions be of 



uniform and redlilincal, the motion compounded of the fame kind, i . t, if both fuppofitiont be either lefii 

them all is alfo nAifbrm and re^lioeal ; or it may hap* or greater than th^ given number^ divide the differences 

pen that they will fo compenfate each other that there of the produfis by the differences of the errors. If 

will be no diagonal, and the common centre witt-remaia the errors be not of the fame kindf i. #. if the one be 

at reft. / greater and the other lefs than the ^'vea number, di- 

Cor. I. If the centres of any nunober of bodies move vide the fum of the produ£b by the fum of the errors, 

nirifbrmly in ftraight hnes, whatever may have been The quotieat, in either cafe, will be the anfwer. 
the motions of each particle of each body, by rotation Example. Three partners, A, !>» and C, bought a 

or otherwife, the motion of the common oentre will be fugar-work which coft them L. 2opo ; of which A paid 

uniform and re6Hlineal. a certain fum unknown;. B paid as much as * , and 

Cor, 2, 'Vht quantity of motion of fuch a fyftem is L*50 over; C paid as, much as them both, and L. 2p 

the film of the quantities of motion of each body, re- over : What fum did eadi pay .' 
duced to Ci\c dire6^ion of the centre's motion. And it (i.) Suppofe A paid L.500 ' ' 

is had by. multiplying the* quantity of matter in the B 

fyftem by the velocity of the centrci; C 

The velocity of the centre is had by reducing the 
motion of each particle to the diredion of the centre's 2125 

motion, and then dividing the fum of thofe reduced mo^ aocx> 

tions by the quantity of matter in the fyftem. 

By tht feledioD of this pointy we reader the iovefti* 




laj =: error of excefs, 

(?) p 



nn- 



POT 

1»ottfff. (3.) Sappofe A paid L.400 

B 4^0 

125 =r cxccfd. C — 875 



C 3 



400 s ad oofition. 



50000 



ill error, 115 

2d 275 



1725 
1000 

tyS : 
500 ; 

1 37 yoo 
50000 



error of defcft, 
V I ft portion. 



400 ) I 87503 



Anfwrcrs 



X. 1012^5 t= 



468.75 r: fum paid by A. 

—*—-■' ■• B. 

a 



1000- .^ s= proof. 
This it called double pofition. 

POTTERY fs an art of very coiiliderable Jmportanee-| 
tnd in addition to what'has been faid on it in the Eacy- 
ciop^dla^ the following rcfle^ibnsi by that eminent che» 
mid Vauquelio, will probably.be acceptable to many of 
our readers. 

Four things (fa}*^ he) may occafion difference in the 
qualities of ^rthcn-.ware : r^. The nature or compo- 
iition of the matter ; "*</, The mode of preparation ; ^ J| 
The dimcnfions given to the ▼cflcls ; 4/^, The biking 
to vphich they are fub*e£ted. By compofition of the 
rT>itter, the author underllands the nature a)id propor- 
tions of the dements of which it is formed. Thefe ele- 
ments, in thej^reater part of earthen ware, either va- 
luable or common, are filex, argil, lime, and fometimes 
a little oxyd of iron. Hence it is evident that it is not 
lb much by the diverfity of the elements that good 
earthen*ware differs from bad, a9 by the proportion in 
which they are united. Siiex or quartz makes always 
two- thirds at leaft of earthen- ware ; argil or pure clay, 
from a fifth to a third ; lime, hqm 5 to 20 part» in the 
hundred ; and iron, from o to 12 or 15 parts in the 
hundred. Siiex gives htrdnefs, infufibility, and un- 
alterability ; argil makes thc/pafte pliable, and icn* 
dera it fit to be kneaded, moulded, and turned at plea- 
fure. It poflefles at the fame time the property of be* 
ing partially fufed by the heat which unites its parts 
vrith thofe of the filcx ; but it muil not be too abun- 
dant, as it would render the earthen-ware too fufible 
and too brittle to be ufed over the fire. 

Hitherto it baa not been proved by experience that 
lime 18 necelFary in the compofition of pottery : and if 
traces of it are conflantly found in that fubllance, it is 
becaufe it is always mixed with the other earths, fiom 
which the wafhings and other manipnlacions have not 
1>een a^Ie to feparate it. When this earth, however, 
does not exceed ivrt or ^^% parts in a hundred, it ap* 
7)ear8 that it is not hurtful to the quality of the pot- 
tery ; but if more abundant, it renders it too fufible. 

The oxyd of iron, befides the inconvenience of com- 
municating a red or brown colour, according to the de- 
;;gree of baking, to the veflels in which it forms a part, 
iias the property of rendering them fufible, and even in 
a greater degree than lime. 

As forae kinds of pottery are defUned to melt very 
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penttrtting fbbftances, fuch as falts, metall'c ovyds, Pr^ttcry 
glafs, 5cc. they require a fine kind of pafte, which is 
obtained only by re dacing the earths employed to very 
minute particles. Othere defttned for mdting metals, 
and fubftances not very penetrating, and which muft 
be able to fnpport, la^thottt bceaking, a fuddea tranfi- 
Dion from great heat to great cdd, require for their 
■fabrication a mixture ofadcined argil with raw argil. 
By ihefe means you obtain pottery, the coarfe pafte of 
which rrfcmbfes hreehe^ or'fnall-^iained podding- lloite, 
•aad which can endare fodden changes of t em peiatntt. 

The bidting of pottery is alfo an ofcjoft of grtat im« 
"portance. The heat muft be capable of expelliog hu« 
midity, and agglutinating the p^ru whidi enter into 
the compofition of th-: pafte, but not ftroog enough to 
produce fufion ; which, if too far advanced, gives to 
pottery a homogenttoufoefs that renders it brittle. The 
fame effeft takes place in regard to the fine pottery, 
becaufe the very minute divifioii given to the earths re- 
duces them nearly to the fame Rate as if this matter 
had been fufed. This is the reafon why porcelain 
i^rongly baked is more or lefs brittle, and cannot eafily 
endure alternations of temperature. Hence coaric porce- 
lain, in the compofition of which a eertaia quamity of 
taleined argil is employed, porcelain retorts, crucibles, 
tubes, and common pottery, the pafte of which h coarie« 
are much Icfs brittle than diihes and fauccrs formed ol 
the fame fubfiance, ground with more kbour. 

The general and refpe^tve dimcnfiofis of the difFevent 
parts of veiltb of earthen- ware ha^ alfo confiderable in* 
flaence on their capability to ftand the fire. 

In feme cafes the glazing or covenng, efpeciaily 
when too thick, and of a nature different firom the body 
of the pottery, alfo renders them liable to break. Thus« 
in making fome kinds of pottery, it is always effential, 
V?, To follow the bed proportion in the principles ; zd^ 
To give to the parttdes of the pafte, by gnndtng, a 
minutencfs fuited to the purpose for which 4t is intend- 
ed, and to all the parts the fame dimenfiosia as far as 
poifible ; 31/, To carry the baking to the higheft de- 
gree that the matter can bear without being fuied; 4/^, 
To apply the glatiTig in tbia layers, the fiifibility of 
which ought to approach as near as polfible to that of 
the matter, ia onkr that it ouy be more intimately 
united. 

C; Vauquehn, being perfuadad that the quality of 
good pottery depends chiefly 00- ofing proper propor- 
tions of the earthy matters^ thought it might be of 
importance, to thofe engaged in this branah of manu- 
fa^ure, to make known the aaalyiis of diiferent natural 
clays employed for this purpofe, and of pottery j>rodu^ 
ced by fome of them, in order thet» when a new earth 
is difoovered, it may be known by a fimplc aaalyfis 
whether it will be proper for the iame objed, and to 
what kind of pottery already known it bears the gi^eat- 
eft refemblaace. v 



l-ic(fi%n Ai^ilof Porcelain \VtJjrewrod'« 
Crucibles. DrCiix. Cipfuie*. f^yromeies. 
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«hiin, after being Created with the fulphunc acid. 

Waflied kaolin loo pana.— Silex $§9 »pl 27, Ihnc 
fty iron o*f» water 14.. This kaotin, treated with the 
fnlphuric acid» eaTe about 4^ or 50 per cent, of alum. 

Pctnntz^.—- Silex 74* argil 14-5, iime 5*5, lofs 6. A 
hundred parta of this fubftance, treated with the ful- 
phuric and, gave fe%en or eight parta of alum. But 
this quantity does not equal the lofs fnftained* 

Poroehiia of Tetofti.-^Silex 64, argil 18 -S, lime 4*55* 
iron o*50y lofs s*77- Treated with the fulphuric acid, 
this porcdain gave no alinn. 

Tnere is a kind of earthen vefTds, called Akarrextt^ 
iifed in Spain for cooling the water intended to be 
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Raw kaoUfi 100 piiti.«-Sikv 74^ tigit i6*f, Ume tome is made to the Alnuuny, and is aftcrwtrds di* PrTpttqg. 
St water 7. A hundred parts oi this earth j^ve eight of ftributcd among the Tampfirs ; and although a part be- 
r.__ ^9^ _ ^ J _VL ^1.- r.-i_i ;j longs to the former* he neverthelefs requires a feparate 

prefeat for himfclf. 

PRINTma (See that article, Etuy^l aad Typo- 
oaAPHv in this ^tt/^^^n/.) We iball here only de- 
fcribe a PtLiNTtNG-Prefi^ for the invention of which a 
patent was granted, in 1790, to Mr William NicboUbn 
of New North-ftieet, Red Lion Square, Loodoh. This 
machine, with fome flight varieties, is adapted for print* 
iag on pafn-y iiueu, cotton^ fuooJ/eiit and other articles, in 
a more neat, cheap, and accurate method, the author 
thinks, than the printing prefies now in ufe. 

The invention con{i& in three paiticulars, i>?. The 

rannncr of preparing and placing the types, engravings, 

drank. Thefe veflels confift of 60 paru of calcareous or carvings, from which the impreflion is to be made ; 

earthy mixed with alumina and a little oxyd of iron, 

•ad 367 of filiceous earth, alfo mixed with alumina and 

the fame oxyd. The quantity of iron may be cftima- 

ted at almoft one hundredth part of the whole. This 

earth is firft kneaded inio a tough pafte, being for that 

ynrpofe prfevioufly diluted with water ; formed into a 

cake of about fHx inches in thicknefs, and left in that 

ftate till it begin to crack. It is then kneaded with 

the feet, the workman gradually adding to it a quantity 

cf fea-falt, in the proportion of feven pounds to a 

hundred and fifty ; after which it is applied to the lath, 

and baked in any kind of fuinaoe ufed by potters. 'The 

alcaraezes, however, are oaly about half as much ba* 

ked as the better kinds of common earthen ware ; and 

being exceedingly porous, water oozes through them 

"on all fides. Hence the air, which comes in contact 

with it by making it evaporate, carries off the caloric 

eontained in the water in the veffd, which is thus ren* 

dered remarkably cooL 

POULES, or FouLQpas, one of the principal na* 

tions which inhabit the banks of the Senegal . They 

pollefs an extent of more than fixty leagues along the 

river, and exad heavy cuftoms from the 5^egal tra- 
ders with the interior of the country. They kte not 

h black as the other n^roes, but of a copper colour, 

much inclining to red. ft is remarkable, however, that 

their children who are km to Senegal, and refide there 

for (bme years, become much blacker. The females 

mc very handfome, and the whites of Senegal generally 

take care to procure (bme of them. But they are of 

a bad difpofition, and utterly incapable of attachment. 

When a man has a miftrefs of this nation, he muft 

watch hercondu^ very narrowly, and even chadife her, 

that (he may not be guilty of infidelity to him whom 

ihe honours with her ravours. The dresd of the bafti- 

aado will, in foch caie, effed what attention and com- 

^pbiiance can never bring about. 

Although the Poules inhabit one of the fineft fpots 

ia Africa, they are neverthelefs a wretched people; 

they are bafe, cruel, thieriih, and fanatic in the extreme. 

They are commanded by a chief of their religion, 

whidi is a contemptible mixture of Mahometanifm aad 

iddatry. This chief is called the Almmmy ; he h al- 
ways chofen from among the Tampfirs, who are twelve 

jo number. The Tampfirs ait the interpreters of the 

law, and are the moft learned, or rather the moft fana* 

tical among them. The Alroamy has the power of 

life add death over his fubjedts ; yet he may be depofed 

by an affembly of Tampfirs : it is therefore his intereft 

to keep on good terms with them. The payment of cu£i 
3VPPL. Vol. II. Fart I. 



2^, In applying the ink or colouring nutter to types 
or engravings ; and, ^dly^ In taking c3f the iropreiCoo. 
ifty Ml Nicholfon makes his moulds, punches, and 
matrices, for cafting letters, in the fame manner, and 
with the fame materials, as other letter-founders do, 
excepting that, inftead of leaving a fpace in the mould 
for the ftem of one letter only, he leaves fpoces for two, 
three, or more letters, to be caft at one pouring of the 
metal ; aad at the lower extremity of each of thofe 
fpaces (which communicate by a comnoon groove at 
top) he places a matrix, or piece of copper, with the 
letter punched upon its face in the ufuai way. And 
moreover, he brings the (lem of his letters to a due form 
and fittifh, not only by rubbing it upon a ftone, and 
fcraping it when arranged in the finiihing-ftick, but like- 
wife by fcraping it, on one or more fides, in a finifhing* 
ftick whofe hollowed part is lefs deep at the inner than 
the outer fKle. He calls that fide of the groove which v$ 
neareft the face of the difpofed letter, the outer (ide;^ 
and the purpofe accomplifhed by this method of fcra* 
ping is, that of rendering the tail of the letter gra* 
dua&y fmaller the naore remote it is, or farther from the 
face. Such letters may be firmly impofed upon a cy* 
h'ndrical furface, in the fiune manner as common letters 
are impofed upon a fiat Aone. 

zdly^ He applies . the ink of colouring matter to the 
types, forms^orplatea, by caufmg the furface of a cy« 
linder, fmeared or wetted with the colouring matter* to 
roll over the furfaces of the faid forms or plates, or by 
caufing the forms or plates apply themfelves fucccf&vely 
to the furface of the cylinder. The furface of this co- 
louring cylinder is covered with leather^ or with wool- 
len, linen, or cotton-doth. When the cobor- to be 
ufed is thin, aa in calico-printing, and in alrooil every 
cafe, the covering is fupported by a firm elaiiic ftui&ng, 
confiding of hair, or wool, <Nr woollen cloth wrapped 
one^>r more folds round the cylinder. W^en the co- 
vering confifts of woollen cloth, the ftufiing qauft be de« 
fended by leather, or oiUkin, to prevent its imbibing 
too much colour, and by that means lofing its elafiicity. 
It is abfolutely neceflary that the colouring matter be 
evenly diftributed over the furface of the cylinder ; and 
for this purpofe^ vrfaen the colour is thick and ftiff, as 
in letter- prefs printing, he applies two, three, or more 
fmall cylinders, called diftributiug-rollers, longitudinally 
againft the colouring cylinders, fo that they may be 
turned by the motion of the latter ; and the effed of 
this application is, that every lump or mafs of colour 
which may be redundant, or irregularly placed upon 
the face of the coburing cylinder^ will be prcfied^ 
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fprtad, and partly taken up, and carried by the fmaU pantna to be defoibcd m treaUog of fig. 4, The pa- 

roUerf to the other parU of the colouring cylinder ; fo per pafles between E and A, and receives an impref- 

that thia laft will very fpeedily acquire and prcferTC an fion ; after which the workman takes it off, and appliea 

even face of colour. Bat if the colouring matter be another (heet ; and in the mean time the letter on the 

thinner, he does not apply mow than one or two of furface of A pafles round againft the furface of B, and 

thefc diftributinff-rollers ; and, if it be very thin, he ap- receives ink during the rotation of B. The dtftributing. 





der, for the purpofc of rendering 

When he applies colour to an engraved pUte, or cylin- diftributmg- rollers, and fupply it with ink. In this way 

der, or through the interftices of a perforated pattern, therefore the repcatcdprintingoffheet after (heet goes on. 

as in the manufafturing of feme kinds of paper-hang- Fi^. 3. is a printing prefs, more parricularly adapted 

inffs» he ufes a cylinder entirely covered with hair or to piint cottons, filks, yjapcr hangings, or other articles 

briftles in the manner of a bru(h. which run of a confidcrable length. A is a cylinder 

td/y. He performs all his i.iprcffions, evea in letter- covered with woollen cloth, or other foft fubftance. 

prefs printing, by the aftion of a cylinder or cylindrical The web or piece of cotton, or othei goods, is pafled 

RirAice. The conftruAion of this machine, and the round this cylinder, fiom the carrying. roller F to the 

manner of ufing it, will be intelligible to every reader, receiving-rollers GH ; which are conifeaed by a piece 

who fhall attentively confider Plate XL ; where fig. 1 . of linen, woollen, or hair-cloih, in the manner of a 

reprefents a printing preis, more efpecially applicable jack towel fewed round them ; the rotation of this 

to the printing of books. A and E are two cylinders, towel carries away the printed ftuff or goods, and de- 

running or turning in a ftrong frame of wood, or metal, poiitt them at I. KL is a moveable box, containing 

•r both. The cylinder A is f?.ced with woollen cloth, three rollers, which move againft each other in rota- 

and is capable of being prefled with more or Icfs force lion. The lowed roller C revolves in a maf* of colour, 

upon HI, by means of the lever M. HI is a long contained in a trough or veflel in the bottom part of 

table, which is capable of moving endwife, backwards the box KL ; the furface of this colour is reprefented 

and forwards, upon the rollers E and K. The roller by the line MN. The next roller B is fluffed and 

A ads upon this table by means of a cog-wheel, or by covered as defcrlbcd in fcAion 2. The pfcffure of 

ftrape, fo as to draw it backwards and forwards by the B againft C prevenU the cylinder B fiom receiving 

motion of its handle L. The table is kept in the fame too much colour. D is a cut or carved cyLoder, 

line by grooves on its fides, which conuin the cylinder wliich receives colour, during the rotation, from the 

A. D IS a chafe, containing letter fet up and impofed. roller B, and imprtffes it upon the web as it paffet 

Bis a box, containing a cok>UTi-g' roller, with Its dillti- round the cylinder A ; in this way the conftant and 

butine- rollers CC ; it is tiipported by the arm N. O effcdual adion of the machine is fufficiently obvious* 

is a cylinder faced with leather, and lying acrofs an ink- It mud be obferved, that the cylinders ADB and G 

block • this cylinder is fixed by the middle to a bended are connected together by cog-wheels, ftraps, or oiher 

lever moveable on the joint Q^ well knpwn equivalent contrivances ; fo that the handle 




tympan with paper upon it (this tympan differs in no the axis of D, whofe fockets are capable of a [caaiH mo- 

rcfpcd from the ufual one, except that its hinge opens tion ; and the preffure of D agamiL A is governed by 

fidewife) ; it then proceeds to pafb under the cylinder the pofiiion of the whole box KL. When it is requi- 

A which preffes it fuccefl&vely through its whole fur. red to print more than one colour upon a piece; Mr 

face. On the other fide, at S, the workman takes^off Nicholfon caufes it to pafs two or more times through 

the paper, and leavei the tympan up. This motion the machine ; or, in thofc cafes where the materials are 

caufes the cylinder. B to revolve continually, and confe- liable to change their dimenfions, he applies, at one aad 

fluently renders i^ inked furface very uniform, by the the fame time, two or more fuch boxes as KL, with 

aaion of its diftributing- rollers CC ; and, when the their re fpcaive cylinders, fo that the pattern cylinder 

table has paffed to its extreme diftance in the direaion of each may make its imprcffion upon the web or malc^ 

BOW fpoken of, the arm G touches the lever P, and rial to be printed on. 

raifes the cylinder O off the ink bk)ck, by which means Fig. 4. is a printing. prefs, chiefly of ufc for booka 

it dabs againft one of the diftributing rollers, and gives and papers. 1, a, 3, 4, reprefents a long table, with 

k a fmall quantity of ink. The returning motion of ledges on each fide ; fo that the two cyhndcrs A and 

the table camcs the letter again under the roller B, B can run backwards and forwards without any lide 

which again inks it, and the procefs of printing another (hake. In one of thefc ledges is placed a ftrip or plate 

rficet goes on as before. of metal cut into teeth, which lock into coircfpondcot 

Fii^ 2. is another printing-prefs. In this, B ib the teeth in each cylinder ; by which means the two cy- 

inking roller ; A is a cylirtdcr, having the letter impo- linders roll aloiig, without the poflibility of changing 

fed upon its furface j and E is a cylinder, having its *^ ' * "*'' ^ '*"^'- ^ ■^" ^ 
uniform furface covered with woollen doth : thefe three 
cylinders are conneaed, either by cogs or (traps at the 
edges of each. The machine is uniformly turned in 
one direaion by the handle L. The workman applies 

a (heet of paper to the furface of E, where ii is retain- • ing-cylindcr, covered with woollen cloth, and B is the 

cd either by points in the idfoal mannary or by the ap. inking-cyliadcri with ita diilributing rollers. The uble 

' • . may 



the relative pofitions of their furface^ at aoy determinate 
part of the uble. This may alfo be effeaed by ftrapib. 
and may indeed be accoropliihed, with tolerable accu* 
racy, by the mere rolling oi the cylinders on the imooth 
or fiat ledges without any piovifion A is the print- 
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PnntiDf may be divided into four compartment9» marked with 
* V a thicker bounding line than the reft, and numbered i> 
a» 5, 4* At I is placed a (heet of paper; at 2 ia the 
form or chafe, containing letter fet and impdfed ; . at 3 
is an apparatus for receiving the printed (heet ; and 4 
is employed in no other ufe than as a place of ftanding 
for the carriage £, after it has pafled through one 
operation, and when it takes ink at F. Its a6Uon is as 
follows : the carriagt is thnill forward by the work* 
man, and af the roller A pafles over the fpace number- 
ed i , it takes up the (heet of paper pteviouily laid 
there, while the roller B runs over the form and inks 
the letter. The (heet of paper, being wrapped round 
the cylinder A, is prefTed againft the form as that ey- 
Lnder proceeds, and confequently it receives an impref- 
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Figs. (1 5, and 7, feprefent a Ampler apparatus for IPrinciof.. 
accomplifhing the fame purpofe. li Aa 13^ (fig 7.) 
be fuppofcd to reprefent a thick plate of metal of actr« 
cular forni, with two pins, A and B, proceeding fide* 
wife or perpendicularly out of its plane, and diametri« 
cally oppofite to each other, and G another pin pro* 
ceeding in the diredlion of that plane, then it is obvious 
that any force applied to the pin A, fo as to prefs it 
into the pofition a (by turning the plate on its axis or 
centre X), will at the fame time caufe the pin G to 
acquire the po(ition g ; and, on the other hand, when 
B is at by or the dotted reprefentation of the (ide-ptn^ 
if any pre(rure be applied to reftore its original pofitioa 
at B, the pin^ will return back to G. Now the fi« 
gures 5 and 6 exhibit an apparatus of this kind, applied 



fion. When A arrives at the fpace numbered 3, it lets to the cylinder A ; and that cylinder, by rolling over 



go the (beet of paper, whik the prominent' part of the 
carriage G ft i ikes the lever P, and raifes the inking- 
j)iece, which applies itfelf againft one of the diftributing* 
rollers.. In this manner therefore the cylinder A re« 
turns empty, and the cylinder B inked, and in the 
•mean time the workman places another (heet .of paper 
-ready in the fpace numbered i. Thus it is that the 
operation proceeds in the printing of one (heet after 
another. 

- The preceding defcription is not incumbered with 
an account of the apparatus by which the paper is 



the pins P and /, properly fixed in the table to re-a6^ 
upon the apparatus, will caufe its prominent part O 
either to apply to the cylinder and clafp the paper, or 
to rife up and let it go. The compartment numbered 
3 (^fi»' 4') ^^^ ^^ courfe have an apparatus of the 
fame kind to be a6ied upon by pins from A, in order 
that it may take the paper from that cylinder. 

There is one other circumftance belonging to this 
machine *which remains to be explained. When the 
carriage £ (fig. 4«) goes out in the diredion of the 
numbers I) 2, 3, 4, both rollers, A and B, prefs the 



taken up and laid down. I'his may be done in feveral form of letter in their pa(rage ; but in their return 



ways : Fig. 9. and i o. reprefent one of the methods. 
DK is a lever, moving on the centre pin C* and having 
its end D pre(red upwards by the a^ion of the fpring 
G. The (houlder which contains the pin C is fixed 
ia another piece F, which is inferted in a groove in the 
furface of the cylinder A ((ig. 4.), fo that it is capable 
of reoving in and outt in a diredion parallel to the 
axis of that cylinder. As that cylinder proceeds, it 



back again the roller A, having no paper upon it» 
would itfelf become foiled, by taking a faint imprrflion 
from the letter, if it were not prevented from touching 
it : the ituinncr of effedting this may be undeiftood from 
fig. 1 7 The apparatus there reprefented is fixed upon 
the outfide of the catriage £, near the lower comer, in 
the vicinity of the roller A ; the whole of this proje6^8 
fidewife beyond the ledge of the table, except the fmall 



« meets a pin in the table; which (letter P, &g, 9.) a£t- truck or wheel B. 'L'he irregularly- triangular piece. 



ing on the inclined plane at the other end of the. lever, 
throws the whole inwards, in the pofition reprefented 
in Bg. 10. ; in which cafe the extremity D (boots in- 
wards, and applies itfelf againft the fide of the cylinder. 
In fig. I i . is a reprefentation of part of the table ; 
the dotted fqnare reprefencs a (heet of paper, and the 
four fmall (haded iquares denote holes ia the board, 
with pin?! (landing befide them. When the lever D£ 
(fig, to.) (hoots forward, it is fituated ia one of thefe 
holes, and advances under the edge of the paper, which 
confequently it preiFes and retains againiik the cylinder 
with its extremity D. Nothing more remains to be 



which is (haded by the ftroke of the pen, carries this 
wheel, and alfo a catch moveable on the axis or pin £. 
The whole piece is moveable on the pin A, which con- 
ne£b it to the carriage. CD, or the part which is 
(haded by dotting, is a detent, which ferves to hold the 
piece down in a certain pofition* It may be obferved* 
that both the detent and the triangular piece are fur* 
niihed each with a claw, which holds in one xlire^ion» 
but trips or yields in the other, like the Jacks of a harp- 
(ichord, or refembling certain pieces ufed in clock ind 
wateh maktiig, as is cl^rly reprefented in the figure. 
Thefe claws overhang the fide of the table, and their 



faid rcfpeding the takini? up, but that the cylinder is effe^ is as folb\vs : There is a pin C (fig. 4.) between 



provided with two pair of thefe clafps or levers, which 
are fo fixed as to correfpond with the four holes repre- 
fented in f}g» II. It will be eafy to undsrftand how 
the paper is depofited in the compartment n** 3. (fig. 
4. ) A pin P (fig. 10.) rifing out of the platform or table, 
ads againft a pin £, projeding^ (idewife out of the 
lever, and muft of courfe draw the Aider and its lever 
to the original pofition ; the paper confequently will be 
let go, and its difengagement m rendered certain by an 
apparat-us fixed in the compartment numbered g. (fig. 
4.) of exa6tly the fame kind as that upon the cylinder, 
and which, by the^iSiion of a pin duly placed in the fur* 
face 01 the cylinder A, takes the paper from the cyh'nder 
in pr^cifely the fame manner as that cylinder originally 
took it up in the compartment numbered i {^g^ 4.) 



the compartments of the table immbered 2 and 3, but 
which is marked F in fig. 12. where GH reprefents 
the table. In the outward run of thecairiage thefe 
claws ftrike that pin, but with no otherefFe^t than that 
they yield for an inftant, and as iniiantly refuir.e their 
original pofition by the adlion of their rtfpcdive (lender 
back-brings. When the carriage returns, the claw of 
the^ detent indeed (Irikes the pin, but with as little elfe6k 
as before, becaufe its derangement is indantly removed 
by the aflion of the back fpring of the detent itfelf ; 
but, when the claw of the triangular piece takes the 
pin, the whole piece is made to revolve on its axis or 
pin A, the wheel B is forced down, fo as to lift that 
end of the carriage, and the detent, catching on the 
piece .at C, prevents the former pofi.tion from being re* 

3 B 2 covered* 



■s 
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rvifitiof » eoteivd. The oonfcqucnce of tint b* tint che carriage fluid rem«!at fmprvgiMifd, tt the (ame time timt tt 

PiiDt^ fmig iipQ,! xht trade B (and ita correfpoodciit trock on quires a fine g^den yeUo«ir, and ctnits the dcteftable 

the oppoiite fide) inflbcaid of the cylinder A, which ii iaatll of oaygcRated rouriatic acid. It contains a fmall 

too much railed to take the letter, and foil iticlf ; bat portion of muriat of kad; but this is not at all noxtoua 

as foon aa the end of the carriage hat paffed clear of in the (abfequent procefs. It is alfo neceffary to be 

the letter, another pin R (fig. 4.) takes the claw of the obferved, that the bottle nriuft be ftrong, and ilic ftop« 

deteat, and draws it off tlie triangular p^ece ; at whidk per not too firndy fixed, otherwife the w6t\v^ elaftic ?&• 

inftaat Uie cylinder A fubfides to ita ufual place, and poar might burfl it. The ntthod of ufiag this pre* 

petforans its fun^ions as before. Thia Isft pin R does pared acid is as foDows : 

sot afieA the claw of the triangular piece, becaufe it it ** Proride a fiifficiently large plate of glafs, upoii 

placed too low ; and the claw of the decent is made the which one or more prints may be feparattly Ipread out. 

longed, on purpofc that it may ftrike this pin. Near the edges let there be railed a border of foft white 

Fig. 8. reprefrnts an inftrument for printing floor- wax half an inch high, adhering well to the glafs and 
cloths, paper- hangings, and the like, with ftiff paint and flat at top. In this kind of trxHigh the print is to be 
a brufh« D- is a copper or metallic cylinder fixed tn a placed in a bath of frtfli urine, or water containing a 
frame A, like a garden roller ; its canred part is thin, finall qaaotity of ox* gall, and kept in this £tuation tor 
and is oat through an rarious placrs, according to the three or four homa. The flaid is then to be decanted 
defired pattern. A ftrong axis pafie« through the cy- off, and pure wann water pnured on , whidi muft be 
Hnder, and its extremities are firmly attached to the changed every three or four hours uatil it paffits limpid 
lirame A. To this axis ts fixed a vefld or boat of the and dear. The imporitica are fomctioiea of a refinoua- 
£ame kind, and aafwering the fiune purpofe as the box nature, and refill the adion of pnre water. When thia 
KL in fig. 3* It carrieft a cyliiKlcr P, whidi revolves ta the cafe, the wafhed ptint maft be left to dry, and 
in the colour ; another cyfindcr £, which revoKes in alcohol is then to be poured on and left for a time, 
contad with P ; and a third cylinder B, whofe exterior After the print is thus deaned, and all the moiftnre 
Curface is covered with hair, after the maimer of a drained off» the muriatic acid prepared with minium is. 
brufh, and revolves in contact with £• This cyh'nder to be poured on in fufficient quantity to cover the 
B is adjuAed -by its axb, ia fuch a onanner that its prints tmaiediately after which another pUte of gla(s is 
bni(h-pait fwecps in the perforated parts of the metallic to be laid in coataA with the rim of wax, in ofder to 
cylinder D. The circle C reprefents a cog-wheel, fix- prevent the inconvenient exhalation of the oxygenated 
ed concentric to the cylinder I), and revolving with itt acid. In this fituation the yelioweit print will be ieeii 
this wheel takes another wheel concentric to, and fixed to recover its original whitenefs in a very fhort time. 
to, B ; hence the aAion is as foUoars : When the me- One or two hours ate fufficient to produce the defired 
tallic cylinder is wheeled or rolled abng any fur face, t§k€t ; but the print will receive no injury if it be left 
its cog-whed C drives the brufli B in the contrary di* in the add for a whok niglit. Nothing more is necef* 
rediion ;*and this brufti- cylinder, being conne£led by dry to complete the wcn-k, than to decant off the re- 
cogs or otherwife with £ and P, caufcs thoCe alfo to maining acid, and arafli away every trace of acidity by 
revolve and fupply it with colour. As the fuccefiive repealed affufions of pure water, i'he print being then 
openings of the cylinder D, dierefore, come ia contafk len to dry (in the fun if poffibic) will be found white» 
with the ground, the feveral parts of the brufli will tra- dear, firm, and in no refped damaged either in the 
verfe the uncovered part of that ground, and paint the teirtore of the paper or the tone and appearance of the 
pattern upon it. The wheel G, bring kept hghtly oa impfcflton.'* 

the grround, fervca tQ determine the hne of contafl, that The judicious editor of the Journal fufcjoins the fol- 

it fliall be the part oppofite to B, and no other. lowing note, to which oetteeWrs of prints will do well 

PRINTS (fee Encycl.) are valuable on many ac- to pay attention : *' Aa I^ave not repeated thi« pro* 

counis ; but they are liable to be foiled by finoke, va- cefs, I cannot cftimtte how ha the prefence of the lead 

pour, and the excrements of in&^. Different methods may weaken the corrofive a6lton ot the acid on the pa* 

have, of courfr, been praflifed to dean them. Some per; but I fliould be difpofed to recommend a previous 

have propoled fimple wafliing with clear water, or a ley dilution of the acid v^ith water. Whoever ufes this 

made of the aflies of reeds, and then expofmg the prints procefs will of courfe make himfelf mafler of the pro* 

to the dew. Otheis have cleaned prints with aqua portion of water required to dilute the acid, by making 

foriis (fulphuric add) ; but both thefe methods are at- his firfl trials with an old print of no value." 

tended with a degree of riik at left equal to their ad- PRISM, in geometry, is a body or a folid, whofo 

vantages. The following method of cleaning prints is taro ends are any plane figures which are parafiet, equal* 

recommended in the fecond volume of Nicholfoo'a and fimilar ; and its fides, conne^Hng thofe ends, are 

Journal of Natural Philofophy, flee, as at once fafe aad paraUelograma. The definition of this figure ia the 

efficadous: JSncyciofMiia we muft, in candour, acknowledge to be 

** Provide a certain quantity of the common moria* unacconntabiy indiftii^^if not unintelligible, 

tic add, for example three ounces, in a glafs bottle, PRISM OIDf is a folid or body, fomewhat ftfem- 

with a ground ftopper, of fuch a capacity that it asay bling a prifm, but that its ends are any dilimikr paral* 

be only half fuIL Half an ounce of minium muff then Id ^ne fiigures of the fame number of. fidca ; the up- 

be added ; immediatdy after which the ftopper is ta right fidea bring trapetoids.— If the ends of the pnf* 

be pui in, and the bottle fet 10 a cold and dark pfaice. motd be bounded by diflbnilar curves, it ia fometimes 

The heat, which foon becomes perceptible, Akwb die called a cf&ndrold, 

beginning of the new combmation. The maninm aban* PRISON is (aid, in the Efuytlofsdu^ to be only a 

doAs the greatcff pan of iu oiygca wkh whkh tbe pUce of fofe cvfiody, ant a place of ptmUhmeDt. Such 

was, 
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rrUbft» wM| ite iovhft tbc original ktentios of Eaglifh pri« 
fbns ; buc now temporary eonfineinent is, in England 
as well at elfewherc» infli^ed a» a puotnunent for cer^ 
tain crimes. Perhaps it would be expedient to fublli- 
tute this punifhmcnt more frequently tban is yet dbne 
in Great Britain, for tranfportation and death; propor- 
tioning the length of the confinement* as well as its 
clofcnefs, to the heinoufners of the crime. In no coun- 
try, we believe, is this more accurately done, or to bet- 



ter purpofe, than in Pennfylvama ; and furely in no in hio own words. 



with the government which contrived it. Dr MoTe* Prifon* 
ley, in confequenct of his being an Englilh phyfician 
(a cbara^er then highly refpe^^ed in Venice), was per- 
mitted, on the 16th of September 1767, to vifit the 
common prifon, but was ahfolutely refufed admittance 
into the Soito Piomliy where the ftaic prifoners were 
kept. As the DotSlor believea that 00 foreigner be* 
fides himfelf ever witneffed the fcenes, even in the com* 
men prifon, which he relates, we (hall give his relation 



' country has impriibnment been more abufed than in 
Venice under the old government. 

By the laws of Pennfylvaiiia, punifhmcnt by imprt- 
fonment ia imposed, not only aa an expiation of pad of* 
fences, and an example to the guilty pert of (bciety, 
but alfo for another important purpofe-— the reforma- 
tion of the criminal's morals. The regulationa of the 
gaol are calculated to promote this cffedi as foon aa pof • 
fible ; fo that the building deierves the name of a pern" 
tentiary houfe more than that oi agaoi (fee Philadel" 
PHiAf EncycL) As foon as a criminal ia committed to 
the prifon, he is made to wa/h ; his hair is (horn ; and, 
if not decently clothed, he is fumifhed with clean ap- 
pareL He is then thrown into a folitary cell, about 
nine feet long and four wide, where lie remains debar" 
red from the light of every living being except hia 
gaoler, whofe duty ia to attend to hia bare neceffitfea, 
but who is forbidden on any account to hold converia- 



tioa with him. If a prifbner be at ail refradory, or if ally, 
the offence for which be ia committed be of a very atro- 
cious nature, he is then confined to a cell fecluded even 
from the light of heaven. The treatment of each pri- 
Ibner, xiuring his conBnemettt, is varied according to 
his crime and hia fubfcquent repentance. SoHtary con* 
(inement in a dark cell is looked upon aa the icvereft 
u&ge; next, folitary confinement in a cell with the ad^ 
midSon of light ; next, folttafy confinement in a cell, 
where the prtlbner is allowed to do ibme fort of work ; 



" I was conduced (fays he) through the prifon by 
one of its infaior dependanta. We bad a torch with 
lis. We crept along narrow pailages aft dark aa pitch. 
In fome of them two people could fcarcely pafb each 
other. The ctlla are made of malTy marble \ the ar« 
chitediure of the celebrated Sanfovini. 

*' Tiie cells are not only dark, and black as ink, but 
being fnrrounded and confined with huge walls, the 
fmallcfl breath of air can fcarcely find circu]ati(in in 
them. They are about nine feet fquare on the £oor, 
arched at the top^ and between fix and fevtn feet high 
in the htghcft pait. There ia to each csrll a round 
hole of ei^ht inchi'S diameter, through which the pri* 
foner 8 daily allowance of twelve ounces of bvtaJ and a 
pot of water is delivered. There is a fmall it on door 
to the cell. The furniture d the cell is a little llrai* 
and a fmall tub ; nothing clft?. The flraw is renewed 
and the tub emptied through th^ iron door occafion^ 



The diet is ingenioudy contrived for the pcrdura- 
tlon of pnni(hm'enr. Animal food» or a cordial nutri* 
tious regimen, in fuch a (ituation, would bring on di£^ 
eafe, and defeat the end of tliia Venetian juftice, Nei^ 
ther can the icvai, if fo inclined, fteal away, wrapt op i» 
numbering ddufiou, or fink to reft ; ftom the admo"* 
nition of her fad exiiknce, by the gaolei'a daily re*> 
turn. 

*^ I faw one man who had been in a cell thitty 
yeara ;, two who had been twelve years ; and feveT»li 
who had been eight and nine years in their refpedive 



acd^ laftly, labour in company with others. The long* 
eft period of confinement ia for a rape, which is not to 

be lefs than ten yeara, nor more than twenty- one ; for cella. 

high treafoB, it ia not to exceed twelve, nor fall (hort of '* By my taper's light I could difoover the prifoners 

fix year?. ^^ horrid couatenaocea. They were all naked. The man 

The prifoners ar^ (obliged to batlie twice every week, who had been there thirty yeara,. in face andbody waa 

proper conveniencca for that purpofe being provided covered with long hair. He had lod the arrangement 

within the walls of the prifon, and alfo to chenge their of worda and oider of hnguage. When I fpoke to 

linen, with which they are regularly fupplted. Thofe him, he made an unittteiligible doifoy and expieded fear 



in folitary confinement are kept upon bread and water; 
but thofe who labour are allowed broth, porridge, pud- 
dings, and the hke. Meat is difpenfed only in fmaU 
qnantitiea, twice in the week ; smd on no pretence 
whatever is any other beverage than water fuffered to 
be brought into the prifon. Thofe who labour are em- 
ployed in the trade to which they have been accofiora- 
ed \ and for thofe acquainted with no particular trade* 
fome kind of work ia devifed which they can perform* 
One room ia fet apart for (hoemakers, another for taif 
brs, a third for carpenters, and fo on. In the yards 
are ftone cutters,, fmitha, nailera, &c. In a word, this 
prifon has all the advantages of the rafping houfe of 
Amfterdam, without any of ita enormous de£eds» See 
CoRRtcriaN-Houfe in thia SufpL 
^ The prifon oi Venice ia of a very difGerent defcrip- 
tioii» and is worthy of notice here only aa a curiofity m 
the aanals of tjnimyi which 1^ we hope, palEsd away 



and furprife ; and} hke fome wild animab in defarts, 
which have fofiered by the treachery of the- hiunaa. 
race, or have an inftindive abhorrence of it, he would 
have fled like lightning from me if he could. 

** One whofe faetdties were not fo obliterated ; vrho 
ftOl recoUeded the dilferenee between day and night ; 
whofe eyea and eara, though long, doled with a filent 
blank, ftili. langui(hed to perform their natural func- 
tions-«-implored, in the mo(t piercing manner, that I 
would prevail on the gaoler to murder him, or to give 
him fome ioftruaient so deftroy himfel£ I told him I 
had no power to fierve him m this requefh He theu. 
entreated I would ofe my endeavours with the inquifi* 
tors to get him hanged, or drowned in the Canal' Or- 
fiino. But even mthis I coukl not ferve him : death 
was a &vour I had not iotereft enough to procure for 
him. 

** This kbdiieis o£ dcatb^howefcry was^ duriag myy 

* toy? 
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ftay in Venice, panted to one miitt ^b<* Had been 
• from the chterful ways of man cut off' thirteen years. 
*• Befoic he left his duncrecn I had fomc convcrfa- 
tion with him ; this was fix days previous to his execu- 
tion. His tranfpott at the prcfpcd of death was fur- 
priBng. He longed for the happy moment No faint 



ferved, that when large branches of trees bearing ftone- Pr»^g, 
fruit are taken off, the trees are fubjed to gum and dc- ^"^ • 
c?.y. Por this a remedy has been invented by Thomas 
Skip Dyot Buckmali, Efq; ofCondvit-flreet, which, not- 
witbftanding many objeiEkions made to -k at fii B, eipe- 
rtence has proved to be fuccefsful, and for the difcorcry 



ever exhibited more fervour in anticipating the joys of of which the Scdety for the Encouragement of Arts 



a future (late, than this man did at the thoughts of be- 
ing releaftd fiom life, during the four days mockery of 
his trial. 

" It is in the Canal' Oifano where vcffels from Tur- 
key and the Levant perform quaraoiine. This place 
is the watery grave of many who have committed poli- 
tical or perfonal offences againfl the ftate or fenate, 
and of many who have committed no offences at alU 
They are carried out of the city in the middle of the 
night, tied up in a fack with a lar^e ffone faftened to 
It, and throws into the water. Fifhermen are prohi* 
bited, on forfeiture of their lives, againll fifhing in this 
diffri£l. The pretence is the plague. This is the fe 
erct biilory of people being loft in Venice. 

" The government, with age, grew feeble} was afraid 
of the difcuflion of legal procefs and of public execu 
tioos ;> and navigated this rotten Bucentaur of the A- 
driatic by fpies, prifonsy affafiinationy and the Canal' 
Orfano.' 

This is indeed a frightful narratiTC, and,' we doubt 
not, tiue as well as frightful; but when, from the ftate 
of the Venetian prifons, the author infinuatc&y that 
•Howard was not actuated by genuine benevolence, and 



5cc. voted the filver medal to the difcoverer. It is 
follows : 

Cut every branch whicfh (hotild be taken away dofe 
to the place of ita feparati«n from the trunk ; Qnooth 
it well with a knife ; «nd then with a painter's bruOi 
feicar the wound over with what Mr Bucknall calls mr- 
dicated tar, 'i'his medicated tar is compofed of one 
cpiarter of an ounce of corrofive fnblimate, reduced to 
fine powder by beatir^ with a wooden hammer, and 
then put into a three-pmt earthen pipkin, with about 
a glals full of gin or other fpirit, ftirred weU together, 
and the fublimate thus diffohred. The ptt>kin \m then 
filled by degrees with vegetable or common tar, and 
conftantly ftirved, till the mixture be blended together 
as intimately as poffibk ; aiKi this qsaniity will at any 
time be fuificient for two hundred trees. To prevent 
danger, let the corrofive fublimate be mixed with the 
tar ab quickly ^as poflible after it is purchafed ;' for, be- 
ing of a very poilonous nature to all animals, it fhould 
not be fuffcied to lie about »houfe, for fear l>f roifchief 
to fome part of the funily. 

By the application of this^compolition, Mr Buck- 
nall can, without the fmalleft danger, ufe the prunhig 



infers, or wilhes his reader to infer, that the propof^ of hook on all kinds of trees much more freely than we 
that celebrated philanthropift for fubftituting foUtary have recommended its ufe in the article refenxd to. *' I 



confinement, in many cafes, for capital punifhment, 
muft have refulted from his not taking into confidera- 
tion the mind of the criminal — ^the infinuation, to iay 
the leaft of it, is ungenerous,, and. the £oncluiion is at 
war with the premifes. That there was fomething ro- 
mantic and fuperfluous in Hovirard*s wfliderings, we 
readily admit; but it feems impofUbleto doubt of the 
reality of his benevolence ; and though the horrid pri- 
fon of Venice, into which, as the Dudor affures us* 
Mr Hovirard never entered, was calculated to injure the 
body without improving the mind of the criminal, it 
does not follow but that folitary confinement, under 



give no attention (fays he) to friuV branches, and wood- 
branches ; but beg, once for all, thet no branch fhafl 
ever be (hortened, unlcfs for the figure of the tree, and 
then conftantly taken off clofe to the feparatlon, by 
which means the wound foon 'heals. The more the 
range of the branches (hoots circularly, a little inclining 
upwards, the more equally wiU the fap be diflributed, 
and the better will the tree bear ; for, from that cir- 
cumftance, the fap is more evenly impelled to every 
part. Do not let the ranges of branches be too near 
each other ; for remember all the fruit and the leaves 
ikould have their full ihare of the fun ; and where it 



fuch regulations as at Philadelphia, Ia the beft means fuits let the middle of the tree be- free iirom wood, fo 
that have ytt been thought of for obtaining the obje^ that no branch ihall ever crofs another, but all the ex- 
neartft Howard's heart, . the reformation of the morals treme ends point outwards." 

of the criminal PULO, the name of feveral iHands of Afia, in the 

PROCYON, in aftronomy, a fixed ftar of the fe-^ Indian Ocean ; the piincipal of which alone, according 
cond magnitude, in Can is Minor, or the Little Dog. to Dr Biooke's, is inhabittd. This is the ifland 

PROSTHAPHERESIS, in aftronomy, the diffe- PuioCondore, which, being vifited by Lord Ma- 

•renc^ between the true and mean motion, or between cartney as he failed to China, is thus defcribed by Sir 

the true *and mean place, ot a planet, or between the George Staunton. ** It has the advantage of convenient 

true and equated . anomaly ; called alfo equation of the anchoring placts in either monfoon. The fquadronac- 

orh'a^ OT equation of 4he centrcy or fimply the equation; cordingly ftoppcd on the 1*7 th of May, iu a fpacious 

bay on the^aflctn fide of the ifland ; and came to an- 
chor at^he entrance of its fouti>ern extremity, as the 
water (hoalcd thete to five fuhoms and a half, occa- 
■fioncd by a bank which ftretches acrofs two- thirds of 
the entrance. It was found afterwards; that beyond 
the bank there is a fafe paffiige to the inner pan of ihe 
bay, the north of which ib Sicltered by a fmall iOaod 
lying to the eaftward. The whole of the bay is farm- 
ed by four iinell iflauds, which approach fo nearly to 
each othcTi as to appear, from feveral -points, to ioin. 
2 They 



and it is equal to the angle formed at the planet, and 
fubtendedhy the eccentricity of its orbit. 

TROTRAC TING, or Photxaction. in furrey. 
ing, the ad of plctiirg or laying down the dimenfions 
taken in the 'field, by means of a protrador, Sec. Pro- 
trading makes one part of furveying. 

PkOTKJCTiNG'Pinf a fine pointed pin or needle, fit- 
vted into a handle, ufed to prick off degrees and minutes 
, from the limb of the protrador. 

PRUNING. .Under this title (Enryci.) it is ob- 



Palo. 
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They all feem to be the rude fragments of primitive intended, if the weather fhould be favourable, to land Polo-, 

mountains, feparated from the great contioent in the the invaUds. The next morning was fair in the begin- I'uf*^"*" 

lapfe of time. The principal ifland is eleven or twelve, ning ; and a party of pleafure wa>5 made from the Hin- ^ 

miles in length, and about three iu breadth. It is in dolUn to a fmall ifland clofe to Pulo Condore. They 



tlOR. 



the form of a crefeent, and coniifts of a ridge of peak 
ed hilla. Its latitude, as calcniated from a meridional 
obfervation, is 8** 40' north from the equator ; and its 
longitude^ according to a good chronometer, is 105° 55' 
eaft from Greenwich. 

*• The Englifh had a fettlement on Condore until the 
beginning of the preP^nt century, when fome Malay fol- 
dierK in their pay, in refentment for fome unjuftifiable 
treatment, murdered their fupcriorE, with the exception 
of a very few who efcaped off the ifland, where no Eu* 
ropeans have fince refided. • At the bottom of the bay 
viras a village fituated clofe to a fine fandy beacli» with 
a long range of cocoa-nut treea before it, and it was 
defended from the north- eafl fca by a reef of coral 
rocks, within which was good anchorage for fmall vef- 
fcls, and an eafy landing for boats. A party went on 
fliore from Lord Macartney's fquadron, with the pre- 
caution, however, of being armed, as large canoes were 
efpied within the reef, which might have been Malay 
pirates. Several of the inhabitants came to the beach, 
and with the appearance of much urbanity of manners 



were fcarcely "arrived upon it when the weather began 
to lower ; and the boat fet off on its return, in order to 
reach the Hitp before the inipending ftorm fhould be* 

** With difSculty it reached the (hip ; and as foon 99 
the weather became fair, mefTcngers were difpatched on 
fhore to receive and pay for the proviGons promifed. 
When they arrived at tJie village, they were aftonifhed 
to find it abandoned. The houfes were left open, and 
none of the efire6l8, except fome arms, that had on the 
firft vifit been perceived within them, or even of the 
poultry feeding about the doors, were taken away. In 
the principal cnbin a p^pcr was found, in the Chinefe 
language, of which the literal tranflation purported, at 
nearly as it could be made, that * the people of the 
i0and were few in number, and very poor^ yet honefl, 
and incapable of doing mifchief ; but felt much terror 
at the arrival of fuch great fliips and powerful perfons^ 
efpecially as not being able to fatisfy their wants in re-- 
gard to the quantity of cattle and other provifions, of 
which the poor inhabitants of Pulo Condore had fcarce- 



welcomed them on fhore, and conduced them to the ly any to fupply, and confcquently could not give the 
houfe of their chief. It was a neat bamboo cabin, lar- expelled fatisfadlion. They therefore, through dread 
ger than the reft. The floor was elevated a few feet and apprehenflon, refolved to fly to prefer ve their lives.* 



above the ground, and firewed with mats, on which 
were aflembled as many men as the place could hold. 
It was apparently on the occafion of fome feftival, or 
pleafurable meeting. There was in one of the apart- 
ments an altar decorated with images, and the parti- 
tions hung with figurea of mondrous deities ; but the 
countenances and' deportment of the people conveyed 
B» idea of religious awe, and no perfbn was feen in the 
poflure of prayer or adoration. A few fpears flood 
againft the wall with their points downwards, together 



That they fupplicate the great people to have pity on 
them; that they left all they had behind them, and on- 
ly requeiled that their cabins might not be burnt ; and 
conclude by proftrating themfeUea to the great ^people 
a hundred times.' 

** The wTiiers of this letter had pfobably received ill- 
treatment frorit other flrabg^rs. It was determined that 
they fhould not continue to think ill of all who came to 
vidt them. On thetrretum they were perhaps as much 
furprifed to find tlieir heufes ftillentire^ as their vifitor» 



with fome matchlocks and a fwivel gun. The drefs of had been who found they were deferted. Nothing was 

thofe people was compofed chiefly of blue cotton worn diilurbed ; and a fmall prefent, likely to be acceptable 

loofely about them ; and their flat faces and little eyes to the chief, was left for him in- the principal dwelling, 

<!enoted a Chinefe origin or relation. Several long with a Chinefe letter, fignifying that *^lhe fliips and 

flips of paper, hanging from the ceiling, were covered people were En^lifli, who called merely for refrefh^ 

ivith colttmns of Chinefe writing. Qne of the miflio- ment, and on fair terms of purchafe, without any ill in- 

naries, who was of the party, could not, however, in tention ; being a civilized nation, endowed with prin^ 

any degree, underfland their converfation ; but when ciples of huma:itty, which did not allow them to plun* 

the words were written, they inilantly became intelli' der or injure others who happened to be weaker or 

garble to him. Though their colloquial language was al- fewer than themfelves." 

together different from what is fpoken in China, yet the Pvio Lingen^ another of this clufter, islikewife a con*' 

ehara^ers were all Chinefie \ and the fa^ was clearly Iiderable ifland, remarkable for a mountain in its centre^ 

afcertained on this occafion, that thofe chara^ers bav« terminating in a fork like PamaifuS'; but to which the 



an equal advanta>re with Arabic numbers, of which the 
figures convey the fame meaning wherever known ; 
whereas the letters of other languages denote not tbinga, 
bat elementary founds, which combined vaf ioufly toge- 



unpoetical fcamcn beflow the name of ^es ears,, Every 
day prefented new iflands to the view, difplaying a vafl: 
variety in form, fixer and colour. Some ifolated, and 
fome eo]Ie6ied in cluders. Many were clothed with 



ther, form words, or more complicated (bunds, convey- Terdure \ fome had tall trees growing on them ; others 



ing different ideas in different laiiguages, though the 
form of their alphabet be the fame» 

«< The inhabitants of Pulo Condore were, it feemi, 
CochinChintfe, with their defcendants, who fled fiom 
their own country, in confequenc^ of their attachment 
to one of its fpvereigns, dethroned by feveral of his 
o^n fubje^ls. It was propofed to purchafe provifions 
here ; and the people promifed to have the (pt^cifred 



were mere rocks, the refbrt of innumerable birds^ and 
whitened with their dung. 

PUNCTUATION, in grammar, is an art with 
which we have fa:d, in the Encyclopedia^ that the an* 
cients were entirely unacquainted. Candour obliges us 
to confefs that this was faid raflily. A learned writer, 
in the Monthly Magazine for September 1798-, who 
lubfcribes J. Warburton, has proved, we think conv 



^uantity ready, if poffible^ the next day> when it was pletcly, that the art is not wholly modern \ and we 

fiudU 



•turn. 
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IWaa- flialllay hxA proofs^ in his own words, bc{bre <mr read- Oratorf, ahovt &« ynr 88» fpcdu ^f connm. edott, Pk«n. 

'"^ en- and pcricx)s ; bot it muft be obfarvcd, that by tkcfa ^ « 

** Some fpecies of paufea and divifions of fenteticei terms he means daufes, mcmberst and complete firotea- p J. 

m fpeakiag and writing muft have been coeval with the ees» and not the marks «f paii6biation |. '^"' 



mwperi©^ knowledge of commuracating ideas by found or by fym- 
dum ct CO- ^^ SuWas * foys, that the fieriori and the eo/on were 
loo mon- difircurered and explained by Thrafymactts, about 3S0 
^J* TA*' ^^" before the Chriftian xra. Cicero f fays, that 
fyLJlAo, '^""'l^^Tafymacua was the firft who ftiidicd oratorical num. 
f Cim ^8, which entirely confifted in the artificial ftruftore 
Crat, J 33. of periods and colons. It appears from a paflage in 
Jje^.Lib. Ariftotlef, that pun^uation was knoivn in his time. 
^»*J-5. The learned Dr Edward Bernard §' refers the koow- 
l*/w.^li. ^^^ ^ pointing to the time of that philofopher, and 
terat. tab. ^y^* *^*^ ^* confifted in the different pofitfons of one 
fingle point. At the bottom of a letter, thus, (A.) 
it was equivalent to a comma; in the middle (A*) it 
was equal to a colon ; ?.t the top (A') it denoted a 
period, or the conclufion of a fentence. 

** This mode was cafily praf^ifed in Greek mann* 
fcripts, while they were written in caoitals. But when 
the fmall letters were adopted, that ts, about the 9th 
century 9 this diftin^tion could not be obferved ; 



30. edit. 



** ^Klins Donatua^ publiOifid a treatiie t>n Gnmnsr : f-^ 
in the 4th centnryt in which he explaioa the t^KmGh^ • '^^ i. 
the media dtftmBiOf and tht Jiddi/lindio ; that ia, the ofc^ ^ "^^ 
of a fingle point in the ^mrious pofitioos aimdf men. 
tioned. 

** Jerom *, who ha^been the pupil of DoBatns^ in* ^r^^ 
his Latin Verfiosi of the ScriptuKS, made ufe of ccrrJ^^V^' 
tain diftinAiooa or divifiona, which he calla cola and^^^M. 
enmmata* It has, howcter* been thought |>robaUe,^« v^-* 
that theie divifions were not made by the addition (^^ f^^ 
any points or ftofwi but were formed by writing* ia''^^ 
one line» at naity words aa conftitvted a dauicy equi* 
▼alent to what we difttngaifh by a comma or a colon. 
Theie divifions were called tr^i^** or ft>f*»T»i ami ii^ 
the appearance of (hort irreg^r verfes in poetvr. 
There are fome Greek manuTcripts ftiU extant^ which 
are written in this manner f." f r» 

Mr WarburtoD fays» that the heft treatiie vqskon punc- ^^*V- 
thntion that he has feen, was pobliihed fome years fince^'^*' 
change was therefore msde in the fcheme of pundua* by an anonymous aiahor» and dedicated to Sir Clifion t^^*^ . ^ 
tion. Uneiaiet literal hvStm^ nfu dicimut eat in "veiuftis Wintringham, Bart. With that treatiie we are not 
eoScihuj^ qus prifcom formam fervani^ ae fohia funt^ nee acquainted ; but we do not think that the art of puoc- 
wmtuh eoiligantur, Hujus modi Ftterjt wtciaiet ohfervan- toation can be taught by rules. The only way to ac- 
tmr in libris omnihu ad momum ufque /»rii/uiis— -Montf. qnire it is to obierve attentively how the moft perfpi- 
Falasog. Recens. p. aii. cuons writers difpofe oi thdr periods, cokms, femi- 

^' According to Cicero, the ancient Romans, as weft cc^ns, and commas. This wiU make us acquainted 
aa the Greeks, made ufe of points. He mentions them with the importance of each ; and then every writvr, 
imder the appellation of lihrariorum noia ; and in feve* who knows his own meaniog, muft be capable of point- 
ral parts of his works he fpeaks of * interpunffa clou* ing his own pages more corrc6kly than any other man. 
fit/a im orationilm^^ of < claufida atque interfunSa ver* PVRAMIDOID, is fomctimes ufed for the para- 
* Ck, de^ tormn,* of < inUrfim&ionei nferberum^* Uc *. bolic fpiodlc, or the folid formed by the rotation of a 

f '^' -h'^* ". Senecn, who died A. D. 6^, ezprefsly fays, that femiparabola about its bafe or greateft ordinaU. See 
|*^^j^*T^^Latio writen, in his time, had been ufed to pun£l«a- Paujeouc Spiadle. 

Mar^ma^ tion. * Not \^ cum fcribhatu interpuagtre confurwmus^ PYRITES. See MiNsaAioGY in this Sufp/.^^ 
1 25. Ilwetua and Lipfius imagined that thefe words alluded In the third vciume of Mr Nicholibn's Phik>fophical 

\Sm. Bpytn to the inierdon of a point after each word : bot they Journal, we have a method of owning artificial pyrites, 
certainly were miftaken ; for they mull nece (Tarily refer which we (hall give in the words of the author, 
to marks of punduation in the divifion of fentences, '* I impregnated water (fays he) very ftroo^ with 
becaufe in the paflage in which thefe words occur, Se- carbonic acid, and introducing fome iron fiHnga, I coo- 
neca is fpeaking of one Qj^Hateriiis, who made m> tinned the impregnation for a day or two, and after- 
paufes in his orations. wards alk>wed the water to ftand in a wdl corked bottle 

^* According to Suetonius, in his Illnfl, Gram, Vate« ibr fome days, till the acid had taken up as much iron 
rius Probus procured copies of many old books, and as poffible. I then poured it into an aerating appara* 
employed himfelf in correding, pointing, and iUuftra* tua ; threw up the hepatic gas from fulphurei of potafli 
ting them ; devoting his time to this and no other part and fulphuric acid ; and after having agjiiatcd the water 
of grammar. Multa exemplaria contraSa emendarr^ ac di* 
^fiingnere et adaotare curavk / frii buiCf mec uUi praierea^ 
grammaiices parti deditiu, 

** It appears from hence, that in the time of Probns, 
or about the year 68, Latin manufcripts had not been 
tifually pointed, and that grammarians made it their bu- 
finefs to ftipply this deficiency. 

** Quiotiliao, who wi-ote his celebrated treatifc on 



40. 



till it had got a good dofe of the gas, I poured the 
water into a laige bafon : this was in the evening, and 
next morning when I looked at it I found it covered 
with a pretty thick film of a moft beautiful variegated 
pyritea. I had fo IMe of it, that the only proof 1 had 
of its being this fubftance was, that ft was ignited on 
its being placed on a hot poker." 
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C!|UADRATDRE, m geometry rfce that article, 
^ an^ like wife Fluxions, Encfcl,)^ has employed 
the time and ingenuity of fomc of the moft eminent 
matheroaticiang both of andent and of modern times. 
Dr Halley's method of computing the ratio of the dia- 
meter of the circle to its circumference, was confidered 
by himfelfy and other learned mathematicians, as the 
ealiefl the problem admits of. And although, in the 
couffe of a century, much eafier methods have been 
difcovered, ftlll a celebrated mathematician of our own 
times has expreiled an opinion, that no other aliquot 
part of the circumference of a circle can be fo eafily 
computed by means of its tangent as that which was 
chofen by Dr Halley, viz. the arch of 30 degrees* 
Without taking upon him to determine whether tkis 
^opinion be juft or not, the Rev. John Jiellins lias (hewn 
'how the feries by which Dr Halley computed the ra- 
tio of the diameter to the circumference of the circle 
may be transformed into others of fwifter convergency, 
and which, on account of the fucceflive powers of ^^ 
which occur ia them, admit of an eafy fummation. 
We fhall give the memoir in the author's own words. 

" I . The propofed transformation is obtained by means 
of different forms in which the fluents of fome fluxions 
may be exprefTed ; and to proceed with greater clear- 
ncfs, " I will here (fays Mr Helllns) fet down the 
Buxion in a general form, and its fluent, in the two fe- 
ries which are ufed in the following particular inilance, 
^nd may be apphed with advantage in llmilar cafes. 



<*2. The fluent of 



1 — x" 



,m 



fn+3« 



18=^ + — — +_ 

m ni'^n m-f-2ii 



, &c. which feries, being of the limpleft form 

"which the fluent feems to admit, was firft difcovered, 
and probably is the moft generally ufefuL But it has 
alfo been found, that the fluent of the fame fluxion may 
be exprelfed in feries of other forms, which, though 
lefs fimple than that above written, yet have their 
particular advantages. Amongft thofe other forms of 
feries which the fluent adnuts of, that which fuits 

my prefent purpole is 

n. an. *'"+*" 



m.l — x' 



m. m + tt, I — «"P 
«. 211. g«.;c'"+5" 



+ Sec. which, to fay Pothing of other methods, may 
«afily be invefttgated by the rule given in p. 64. of the 
third edition oi Emerfin\s Fluxiotu ; or its equality with 
the former feries may be proved by algebra. 

*« 3. On account of the fign — before *«, in the laft 
feries, it may be proper to remark, that its convergency, 

by a geometrical progrefiiOQ» will jiot ceafe till ;: 



becomes = t, or x becomes =: J/i ; and that when x 
is a fmall quantity, and n a large number, this feries 
will converge almoft as fwiftly as the former. For in- 
ftance, if « be =r v^y, and 11 = 8, which are the values 
in the following cafe, the former feries wiU converge by 
the quantity *?» =' V4t« = \^, and thii ferica by the 
SirrPL. Vol. IL Part I. 



ture* 



quantity ^ ' ^ ■ ^,; = j JJ - ," = ^^ ; where the dtflFerence Quadra- 

in convergency will be but little, and the divifions by . 
Bo eafier than thofe by 8 1. 

" 4. With refpeft to the indices m and », as they arc 
here fuppofcd to be affirmative whole numbers, and will 
be fo in the ufe I am about to make of them, the read- 
er need not be detained with any obfervations on the 
cafes in which thefe fluents will fail, when the indices 
have contrary (igns. 

« 5, It may be proper further to remark, that by 
P"^^*^g I _yii = *> and calling the firft, fecond, third, 

&c. terms of the feries — .. ' .. ■ -- — '— ■ 

w. I — 

If. a « x'"+*" . 



' - J- 1 ;fI7+ &c- A, B,,C, &c« 

m. m + n. iR + 2«. I -*xY . 

rcfpeaively, the feries will be expreflcd in the con- 
cife and elegant notation of Sir Ifaac Newton, viz. 

■ ''!!! n%A ^ 2n%l^ 3j!L«C ,. , . , 

^ T ; . ■ T^ — r— ~ + &c. which 

is well adapted to arithmetical calculation. , 

** 6. I come now to the transformation propofed* 
which will appear very eafy, as foon as the common fe- 
ries, expreffing the length of an arch in terms of its tan- 
gent, is property ananged. 

" If th^ radius of a circle be i, and the tangent of 
an arch of it be called /, it ia well known that the length 



t' O 



ii I 



of that arch will be = / +- 1--—. ua^.. 

3 5 7 9 11^*^* 
Now, if the affirmative terms of this feries be written in 
one line, and the negative ones in another, the arch 
will be 

' + 7+^+7-+- + ^<^- 
5 9 '3 ^7 

tt f /«' /"J /»9 



&c. 



3 7 II 15 19 
And if, again, the firft, third, fifth, &c. term of each 
of thefe feries be written in one line, and the fe- 
cond, fourth, fixth, &c. in another, the fame arch will 
be expreffcd thus: 




3. II 19 27 ^5 

•7 15 ^3 31, 39 

All which feries are evidently of the firft form in ar- 
ticle 2. and therefore their values may be expreffed in 
the fecond form there giveo, or more neatly the New- 
tonian noUtioQ mentioned in art« 5. In each of thefe 
feries the value of 11 ia 8 : 

3C And 



ture. 



And the value 
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in the firft feiics, is i ; 

In the fecond ftriett» is 5 ; 

in the third feries, is 3 ; 

in the fourth feries^ is 7. 
** If now we take /== \/|-, the tangent of 30% 
which was chofen by Dr H^ey, we fhall have the arch 
of 30^ 






Wl 



X;f+ 



1+ 



13.81 21.81* 29.81^ : 37.814 



-, &c. 



3^3 '^ ii.8i^i9.8r 



' I ^ 
;7.8i^"^35. 



8|4' 



&c. 



'^^M.8i^2^8i*^5i.8i^^ 110.814* 



&c. 



27v/3 »i»« 23-»>' S^-^*" 39- 

•Six timces this quantity will be = the femiciraimfe- 

vence when radius is i , and s the whole circumference 

when the disnaeter is i. If therefore we multiply the 

6 
laft fcricB by 6, and write ^/l^ for 7^, and exprefs 

their value in the form given in art. 5. we fliall have 
the circumference of a circle whofe diameter is i» 

riL^— 8 A i6B_24C 32D g^^ 

J 80 9.80 17.80 25.80 33.80^ 

^l8M/ia^8A i6B_24C 3^D^ ^. 

L y.9.80 13.80 21. Ho 29.80 37.80* 

{ 8i>v/i2 _ 8A . i6B_ 24C .325^ ^^^ 

'3.3.80 11.80 1980 27.80 35.80* 

8iv/f2 _ 8A i6B_24C^32D ^^ 

7.27.80 15.80 23.80 31.80 39.80' 

« 7. All thefe new ferics, it is evident, converge 
fomcwhat fwiftcr than by the powers of 80. For in the 
firftftries, which has the floweft convergency, the co- 
efficients 1^, \%y \^, &c, are each of them lefs than 1 ; 
fo that its convergency is fomcwhat fwifter than by the 
powers of 80. 

«« 8. But another a-^vant^ige of thefe new feries is, 
that the numerator and denominator of every term ex- 
cept the firft, in each of them, is divifible by 8 ; in con- 
fequence of which, the arithmetical operation by them 
is much facilitated, the divifion by 80 being exchanged 
for a divifion by 1 o, which is no more than removing 
the decimal point. Thefe feries, then, when the fac- 
tors which are common to both numerators and denomi- 
nators are expunged, wDl ftand as below (each of which 
ftill converging fomewhat quicker than by the powers 
of 80), and we (hall have the circumference of a circle 
whofe diameter is x, 

J 80 9-10 17.10 23.10 33.10 

L 400 13.10 21.10 29.10 37.10 
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80 11.10 49.10 27.10.35.10 

7.80 15.10 23.J0 3*. 10 39.10 

«« By which feries the arithmetical computation wiB 
be much more eafy thap by the ori^iilar fcfics.'*^ 



^ADtArvnt LinrSf or Lines of Quadratures are two ^*3k^ 
lines often placed on Gunter's fe&or. They are mark- ^^'* 
ed with the letter Q_, and the figures 5, 6, 7, 8, 9, q5 
. 10 ; of which Q^denotes the fide of a fquare, and the J 
figures denote the fides of polygons of 5, 6, 7* &c. 
fides. Alfo S denotes the femidiameter of a circle^ 
and 90 a line equal to the quadrant or 90^ in circum- 
ference. 

QUADRTPARTITION, is the dividing by 4, or 
into four equal paits. Hence quadripariiie^ &c. the 
4th part, or fomething parted into four. 

QUADRUPLE, i;. fourfold, or fomething taken 
four times, or multiplied by 4 ; and fo is the converfe 
of quadripartition. 

QUART, a meafure of capacity, being the quarter 
or 4th pait of fome other meafure. The Englift quart 
is the 4th part of the gallon, and concaros two pints. 
The Roman quart, or quartarius, was the 4th p^irt of 
their congius. The French, be fides their quart or pot 
of two pints, h^ve various other quarts, diftingtiifhtrd 
by the whole of which they are quarters ; as qitart de 
muiJf and qwirt de bajj/eau, 

QUARTILE, an afped of the planets when they 
are at the difiance of three figns or 90^ from each other; 
and is denoted by the charaSer D. 

QUELPAERT, an ifland lying in the month of 
the channel of Japan, and fubje£k to the king of Coiea 
( See that article EncycL ) Till the laft vo) age of 1^ Pe- 
Toufe, this iiland was known to Europeans only by the 
wreck of the Dutch fhip Sparrow-hawk in 1635. On 
the 21 ft of May 1787, the French Commodore made 
this ifland, and determined the fouth point of it to be 
in Lat. 33*' 14' north, and in Lon. 124*^ 15' eaft from 
Paris. He ran along the whole fouth eaft fide, at fix 
leagues diilance, and fays that it is fcarcely pofilhle to 
find an ifland which affords a finer afpe£t ; a peak of 
about a thoufand .toifcs, which ift vifible at the diftance 
of eighteen or twenty leagues, occupies the middle of the 
ifland, of which it is doubtleia the refervoir ; the land 
gradually flopes towards the fea, whence the habitations 
appear as an amphitheatre. The foil feemed to be cul- 
tivated to a very great height. By the afliftance of 
glafles was perceived the divifion of fields ; they were 
very much parcelled out, which is the ftrongrft proof 
of a great population. The very varied gradation of 
colours, from the different ftates of cultivation, render- 
ed the view of this ifland ftill more agreeable. Unfor- 
tunately, it belongs to a people who are prohibited 
from aU communication with Grangers, and who detain 
in flavery thofe who have the misfortune to be ftiip- 
wiccked on thefe coafb. Some of the Dutchmen of 
the fliip Sparrow-hawk, after a captivity of eighteen 
years there, during which they received many baftina- 
does, found means to take away a bark, and to croft 
to Japan, from which they arrived at Batavia, and af* 
tcrwarda at Amfterdam. 

QUEUE d'aronds, or SwaI/ow*s Tail, in fortifi- 
cation, it a detached or outwork, whofe fidet fpread 
or open towards the campaign, or draw narrower and 
clofer towards the gorge. Of this kind are cither fingle 
or double tenail]es,and fome horn- works, whofe fides 
are not parallel, but are narrow at tlie gojge, and open 
at the head, like the figure of a fwallow's tail. On the 
contf ary, when the fides are le& than the gorge, the 
work is'called icnire queue d''aronde* 
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^c/gvK iParorukf in carpentry, a method of jointingj 
called alfo dove-tairmg. 

QUINTAL, the weight of a hundred pounds, in 
moll coiwtrics: bat in England it is the hundred 
weight, or 112 pounds. Quintal was alfo formerly 
ufed for a weight of lead, iron, or other common meul. 
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ufually equal to a hundred pounAt>at 6.fi:x>re to the hun- Qiiid^i)^. 
drcd. • * ' *^ 

QUINTILE, in a(lronomy,aB a rpe£k of the planets 
when they are diilant the 5th part of the zodiac, or 72 
degrees | and is marked thust C| or O. 



R. 



Rachittf. n ACHITIS, Rickets (See Medicimk-ZaJ^^, En^ 
^^ ryr/.), is a^difeafe fo formidable to children, that 
we believe no parent will think the following abftra^ 
of Bonhomm^^ memoir on the nature and treatment of 
it too long even for this Supplements 

The change which the bones undergo in this dif- 
order, has long been attributed to the a^on of an acid 
on their fubftance ; but thiy fuppofition was grounded 
on mere conje^ure and remote analogy. Bonhomme 
holds the fame opinion on better grounds; and the 
principal notions which conftitutc the bails of his me* 
moir are the following : 

1 . According to him, the nature of the rachitic dif- 
order arifes, on the one hand, from the developement of 
an acid approaching in its properties to the vegetable 
acids, particiUarly the oxalic ; and, on the other, from 
the defe^ of phofphoric acid, of which the combination 
with the animal' calcareous earth forms the natural bafis 
of the bonce, and gives them their folidity. Whence 
it follows, that the indication refulting from this propo- 
fition, if once adopted, would be, that the treatment of 
rachitis muft depend on two principal points, namely, 
to prevent the developement of the oxalic acid, and to 
re-eftabliih the combination of the phofphoric acid with 
the bafis of the bones to which they owe their folidity. 

2. The author proves, by expcnmeiits and obferva* 
tions, ia the firft place, that alkaline* lotions of the 
parts affedled with rachitis contribute to their cure ; 
next, that the calcareous phofphate taken internally is 
really tranfmitted by the lymphatic paiTages, and con> 
tributes to offiiication ; and, laftly, that the internal ufe 
of calcareoua phofphate, whether alone or combined 
with the phofphate of foda, powerfully contributes to 
reftore the natural proportions in the fubitance of the 
bones, and accelerate the cuce of rachitis. 

With regard to the author's endeavours- to prove 
that the calcareous acid is wanting in the bones of thofe 
who are difordered with rachitis, and that the develope- 
ment of oxalic acid contributes to the diieafe, we muft 
not conceal that his memoir contains views rather than 
abfolute proofs of thcfe two pofitions* .He declares, 
himfelf, he was not provided "with the neccflary means 
to eftablifh an exadk and complete aaalyfia. He there- 
fore prefents his ideas, in this refpe^l, merely as conjee- 
lutes afi^roaching to the truth. 

The effect of the adion of acids lipoid bones was be- 
fore known ; that is to fay, that when deprived of cal* 
careotis phofphate, and reduced to the gelatinous paren- 
chyma which forms one of .their, dcmeDis,. they hit 



their confidence, and become flexible. Hence it was Rachitis, 
already conje&ured by various phyficians, that the ra- ^ i ' ■ ^ 
chitis was the effe£k of a peculiar acid. 

A difpofition to acefcence in the firft paflages is ob- 
* frnrable in all infants. The odour which charaderizes 
this acefcence is often manifefl in their breath, and evea 
their perfpiratinn. The bile correds this d^pofition ; 
but in general the bile is wanting in rachitic infants* 
It docs not colour their excrements, and the acids ac« 
cordingly are developed in a very decided manner. 
They diflurb the circulation, and attack and ibften the 
bones. As it is by defedt of animal ization that thefe 
acids develope themfelves, it follows that their charader 
is analogous to the fermentefcible vegetable adds, and 
more or lefs to the oxalic acid ; and that, on the con- 
trary, the animal acid or phofphoric acid ceafes to be 
formed, and to unite with the animal calcareous ^earth ; 
whence they are deprived of the principle of their foli- 
dity. This is the theory of Citizen Bonhomme. 

In order to eftablifli this dodn'ae upon precife expe- 
riments, it was requifite to analyfe rachitic bones com-' 
parativrly with thofe of healthy individuals of the fame 
age ; and as it is known that the urine of rachitic fub* 
jeds depofites a great quantity of a fubftar.ce of fparing 
folubility and earthy appearance, it would have been 
advantageous to have joined a complete analyfis of thjs 
urine and its fediment. Citizen Bonhomme, not being 
provided with the means fufiicient to make thefe ana- 
iyfes, and being befides of opinion that fuch rachitic 
bonesas are deftroyed by this mahidy exift in a pro* 
greffive flate of change, which might render their ana- 
lyfis fearcely fufcejptible of comparifon, limited himfelf 
to a colledion of lome of the moft remarkable pheno- 
mena of che urine, of the aged, the adult, and infants 
in the healthy flate, of infants in the rachitic flate, and 
of patients after the perfed cure ef this difordcr. From 
thefe. obiiervations he has deduced feveral important re- 
fults. ^ 

It is known, ^at when the mine contains difengaged 
phofphoric acid, as happens to aged individuals, and in 
fomc peculiar circumllances of the fyflem, if lime water 
be poured in^ there is a./peedy depc fition of calcareous 
phofphate. it is alio known, that when a folution of 
^he nitrate of mercury is poured to the frefli urine of 
adults, a lofe coloured precipitate is formed, which ia 
a phofphate of mercury produced by the decompofition 
of the phofiphates contained in the urine. Thefe two 
proofs aie therefore extremely proper to afctrtain the 
prefence of phofphoric acid, whether fiee or combined^ 

3C2 in 
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Hichkb- HI ft fluid which in its natanl fUtc conUins a remark- One of the (aAt which it was^of the atmoft- 1 mport^ UiM» 

able proportion. Beiides this principle, the vrine de» ance to eitablifli, was the tranfition of the calcareooa 

pofits more or lefs of fedifncnt* cither gelatinous or of phofphate from the inteftinal pai&ges* into thofe of clr- 

an earthy appearance ; and, laftly, by evaporation^ a fa* culation and fecretioa. Fourcroy had alreac^ well a£» 

ponaceous and faline extrt^i in greater orlersabun- certataed that the ferum of milk contains this fait Da> 

dance, is obtained by evaporation. By means of thele turally. Vauquelin had proved- its eziftence,. as well 

four methods of examination, the author has afcertained as that of pure Ibda, in the feroinal fluid ; but was it 

the following fa6ls : poflible that ft could pafs unaltered from the ftomach 

I. In the healthy ftate, the fediment naturally dcpo- and inteftines into tlie veffels which contain the blood 

flted by urine is almoft totally gelatinous In the infant and lynph ? Coakt it by this means apply itfclf to the 

and the adi^t, and in the aged individual it is furchar- bones? This was to be afcertained by experiments; 

ged with an abundant fediment of an earthy appearance and the ft>llowing are the experiments made by Bon* 

fimilar to the earth of bones, which confequently is homme for that purpofe. We give them in a tranflation 

calcareous phofphate. 2. The quantity of brown fa- of his own words. 

ponaceous faline extrafl afforded by evaporation is ** I cauied (fays he)feveral young fowU of the fame 

greater in proportion to the age. 3. The prcfcncc of incubation to be fed in different manners. Some re- 

di&ngaged phofphoric acid, as fhewo by Lime water^ is ceived die ufual food without any mixture ; others re* 

none in the urine of infants, fcareely perceptible in that ceived daily a ceruin quantity of cakareoos phofphate 

of adults, but very remarkable in that of old men. For mned in the fame pafte as formed the ^port of the 

two oufices of this laft iirine afforded by this means ten others ; and, teiUy, one of them was fed with variations 
grains of phofphate of Kme» 4. 'I'hc decompofition of ^ in the ufe of the mixture : the calcareous phofphate 

the pbofphates by nitrate of mercury » not feen in the was ibmetimcs given and fometimes fufpcnded. When 

urine of infffits ; an abundant precipitate of a light thefe fowlsi after two months, had acquired their ordi* 

rofe-celour is produced in, this way from the mine of nary growth^ ( examined and carefully compared the 

adults ; and in that of old men this precipitate is at. ftate of their bones. The progrefs of the ofiificatioa 

ways of a grey colour, and very abundant. Hence Ci* m the epiphyfes was various according to the nature 

tizen Bonhomme concludes, that the phofphoric acid, of the fcxid the animal had received. The bones of 

whether at liberty or combined, does exift in the urine the lail fowl, which had received the phofphate only 

of healthy individuals in proportion to the deflru^oa from time to. time, were rather more advanced than the 

of the fohds by age, and that it incrrafes with the age. bones of thofe which had bcmi fed without mixture. 

With regard to the urine of rachitic fubjefks, the The bones of thofe fowls which had been habitually, 

moft remarkable fa£is are, i . The abundant and appa» fed with the mixture were evidently more folid, and' 

rectly earthy fediment it depofits (fpontaneoufiy) is dif- their epiphyfes were much lefs percepdblc. Simple iih 

ferent from that of old men, by its colour, which is fpe^ion was fufficient to (hew thefe differences when 

grey, and does not refemble phofphate of lime, and alfo the bones were mixed together. 

by its much greater quantity. For a pound of this ** I had fad feveral young fuwrc of the fame incuba- 

urine let fall two gros, whereas the fame quantity of ti«n according to another pkin. Some were fed on »- 

the urine of old men deported only 45 grains. 2. The iimple pafte, without mixture ; for others it was mixed - 

cxtrad left by evaporation is like wife much more con* with pulvcrifed madder-root ; and a third compofition- 

fiderable than in other urine. It is one- third more in was made of this laii paile and calcareous phofphate. 

quaatity than, the extract afforded even by the urine of This was alfo given habitually to other fowls. When- 

aged perfons. after two months I examined the progrefs of ofliiica- 

From thefe two ftrfl obfervations.it follows,. that the tion in the bcftses of tlide different animals, 1 eaGly 

folida in rachitic fubje^s aredeftroyed with much more perceived the red traces of the madder in theoffified' 

rapidity than even in old men ; and that they afford a parts of all thofe which had aicd it ; but I obferved,. 

much more abundant portion of waffc to tlie urine. that the offiikmticn. was not more advanced by the tim^ 

3. The light depofition occafiqned by lime water in pie mixture of this root than by the ordinary food : on 

^e urine of rachitic fubje^ls is very fmall in quantity, the contrary, the bones of thofe fowls which had fwal^ 

brown, gelatinous when frcfh, and pulverulent when lowed the phofphate mixed with madder were much- 

dry. It does not at all refemble calcareous phofphate. more {olid than the others. The red colour ietved ad- 

4. The depofition formed by the (olutionof mercurial miial>ly to diliinguifh the extremities of the long boaes- 

nitrate is not abundant, neither of a rofc colour as in ftrom their epiphyfes. After an exadl comparifon, theie 

the urine of adults, nos grey like tliat of old men. It could be no doubt of. the efficacy ofc^icareous phofphate 

is always white, and confequently has no external re> in favour ot the progrefs of offificatiom The virtue of 

femblance to the phofphate of mercury. The author the madder feemed confined to that of givicg colour to. 

afiirms that it refembles a mercurial oxalate. Laffly^ the offified parts.'* 

the urine of the fame rachitic fubjedts when cured, ex- From thefe expenmenta, it waa natural to make the 

kibits again all the chara^ers obferved in the urine of trial. of calcareous phofphate in addition to the reme- 

healthy children. We (hall not add to the refledlions dies made ufe of in the treatment of ivchttic fubjeds. 

of the author. In effect, though- thefe firft obferva- Here follows what the author himfelf fays of two re- 

tions are curious, they are incomplete. We offer them markable inftances in which, the calcareous phofphate 

to phyficians fimply as the elemems of an inveffigation was admiafftpred with fuccefs : 

which it is of importance to continue and bring to per* **Thedaughter of MrRanchon watch- maker, aged two- 

St€tion. We (hall therefore proceed to the curative and years and a half, walked with a feeble and tottering pacc^ 

aperifflcntal parts of the memoir. juid tfat extrcmitiea of all her boaes preicated epipbyies 

very 
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Rschtttt. ^p^ promlflent In this fimBtion Qi€ ci&iUted the ap» tion of cafes could ferve no purpofe. (t may he pro- 
" pearance of iroptrfed rachitis^ or the firft period of per, however, as alkaline lotions and their beneficial ef- 
thia diforder. Alkaline lotions, which I immediately te£ls are mentioned, to give here, the author's account' 
advifedt were attended with a good cffc^*- Her fltfep of the lotion which he ui'ed. 

became mote firm ; and as the firft paffagea were in a *' In ordinary cafes of rachiiig, particularly at the 
good ftate, I ga^, without internal preparation, one commencement of the diforder, it is of advantage to ufe 
feruple of a mixture of eqiul parts of phofphat'e of a fimple folution of potaOi to wafh the parts affe^ed. 
lime and phofphate of foda twice a day. In the courie This folution is made by dlHolving from half an ounce la 
of three weeks her legs were perfe6Uy rcAored ; and 
this amiable infant has ever fince had the fatisfa^iion to 
run with fpirit and agility. 

'* A female infant, of the name of Boiard, aged four 
Years, had experienced from her birth the moft decided 
fymptoms of rachitis. The protuberance of the ep»- 
pAiyies and tumefaction of the abdomen firft indicated 



an ounce of purihed pot-a(h in a pound of diiUUtid or very 
pure fpring water. When it is to be ufcd, the fkin muft 
firft be rubbed with a dry cloth, or a piece of fine fian- 
nel. After this precaution, the difeaftd extr^niirefr are 
to be« wafhed carefully with the warm foludon, and ac 
length wiped, fo as to leave no trace of moiftufc.' This 
priidice and walhing muft be repeated at Itaft twice a- 



the difeafe; The impoffibility of fupporting hcrfelf day. I can affirm, horn repeated trials, that it wUl fooii 
and walking at' the ufual age confinried thefe unfortu- be attended with fucceft." 



nate fymptoms. By degrees the glands of the neck 
and of the mefentery became fweHed ; the teeth were 
blackened, became cariona* and were not replaced. 
This fituatton became ftill more abiding by crifes al- 
moft periodical at an interval of three or four weeks. 
At thefe afilifting periods, a fever of confiderabk 
flrength, cardialgia, and even convuliions, particularly 
in the nrgfat, were obferved. The termination of each 
paroxyfm was announced or aicertained by abundant 
llools, and the evacuation of urine ftrongly charged 



'ith 



In a note gn this paffagc, M. Halle, who analyfeil. 
the memoir at the defirc of the Society of Medicine at* 
Paris, juftly obftrves, that as pure poufs, or ihe vege- 
table alkali, is a moft powerful cauftic, I't Cannot be 
uied in thefe proportions ; adding, that he found one* 
eighth part of the ialt here indicated t» form too ftron^r 
a lotion for the ikin of an infant* M. I^onhomme, up. 
on enquiry being made, in£ornied him, that the noiafs 
which he ufed was that of the ftiops, which is very far 
from being. pure ; and Mr Nicholfcn conjectures that it 



an earthy (ediment. The imprudent exhibition 'was the common falc of tatl^r of our (hops. This, wa 



of a purge at (he beginning of one of thefe crifes had 
nearly deprived the patient of her life. In this ft ate it 
was that I beheld her for the firft time in the mor^th of 
January 1791. The alkaline lotion was the only re- 
medy the mother adopted in the firft inftance, and it 
produced a remarkable tlFedt. After eight days the 
infant was fo much better as to be able to fupport her- 



think, extremely probable,, efpeciaily as M. Bonhomme 
allures us that even a lixtum of woodafhes, iuch as is 
ufed fiN* wafhing fine linen, may aafwtr the purpofe ex* 
trenkdy well. 

For a fuller account of this interefting memoir our 
readers are referred to the 17th volume of the AnndU 
de Chvmu^ or to the firft volume of Nichoijon's PbUoJ^^- 



felf. The remedy was then laid afidc, and eight day^ fhical JmimaL 
aftewards the child was incapable of ftanding without RAJA, the rayjifb. See Encyclopedia^ where it is> 

Support. The ufe of the alkaline iblutioo being re- faid that the oxyrinchtu or fharp nofed ray, is fuppofed to 

newed, was attended with the fame fucceis, and its dif- be the bos of the ancients ; buc if there be any truth in • 

continuance vms again folk>wed by the complete return the following narrative, which we coufcfs has much the 

of an the fymptoms. In the firft days of March, the air of fidioo, this is probably a miftake. It is the nar- 

other remedies I had advifed wete exhibited. The rative of Vaillant, and we fhall give it in bis own wordi.. 



conftipation which had always exifted became lefs, ami 
the following crifis was effeded without pain. And 
at length the convulfions, the pains, and the crifes dif- 
appeared ; but the impoffibility of walking ftill remain- 
ed. At this time, namely on the fecond of May, I 
gave the child the phofphate of ibda and calcareous 
phofphate mixed together, in the dofe of half a dram 
twice a-day. At the end of the month'- ftie was able 
to ftand upright^ leaning againft a chair, and the fwell- 
ings beg^n to diminifh. She continued for a long time 
afterwards to take the mixture of the phofphates. I 
like wife gave her occafionally one grain of the extra^ 
•f bile, prepared with (pint o£ wine ; and at length in 
the month of July I had the pleafure to fee the patient 
run and pky. in the middle of the ftreet with the other 
children of her own age, &c.'' 

The author gives other inftances of this medicine be- 
ing adminiftered with complete fucceft to rachitic 
<chndren, and one in which it was attended with the 
beft eftc£ts in a cafe of incurvated fpine. Thefe it is 
needlefs to infert, becaufe we truft that none of our leis 
kamed readers wiU have recourfe to the medicine wtth« 
out the advice of a phyfidan ;.aad to. him an enumara* 



*• In the latitude 10'' 15' north, and longitude 55 5-*, 
an enorooous flat fifti of the ray genus (<ay« he), oaine 
and fwam round our veffcl. It differed from th^^com. 
mon ray, however, in the (hape of its head, which, in- 
ftead of being pointed, formed a crefitent^ and from tha 
extremities of the femicircle iifued two arms as it were,, 
which the faiiors called horns. They were two feet- 
wide at the bafe, and only five inches at the extrenn'iy. 
This monfter they told me was caUed xhs^fea- devil. 

" A. few, hours after, we fa w two others with this,. 
one of which was fo extremely large, that it was com- 
puted by the crew to htjifty oxjixty feet wide. Each 
fwam feparately, and was furrounded by thole finall 
fifti which ufually precede the fttark, and which are 
therefore called by (eamen fUotJiJh. Laftly, all three 
carried on each of their horns a white fiih, about the- 
fize of a man's arm, and half a yard long, whicli ap- 
peared to be ftationed there on duty. 

*^ You < would have (aid they were two ftntinels pla« 
ced to keep watch for the fa&ty of the. animal, to in- 
form him of any approaching danger, and to guide his 
movements. If he approached too near the veffel, they. 
quitted their poftsy axMi, iwimniog briikly beiorei led. 

\ luai.1 
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him away. If he rofe too high above the water, they pared to the fourth, the firft ia faid to haw to the {econd R<^ 

pafFcd backward and forward over hia back, till he had a greater ratio than the third has to the foartbu d ^ / 

defcended deeper. If, on the contrary, he fwam loo ** 4. If the fi rft of four magnitodefl be lefa, when ^°_, 

low, they difappeared, and we faw no more of them* compared to the fccond, than the tktfd ia when com- 

becaufe, no doubt, they were paffing undemeathi aft in pared to the fourth, the fnfi ia faid to have to the iecoiid 

the preceding tnftance they had ptflied above him. Ac- a lefs ratio than the third kaa to the iburth." 
cordingly we found him re-afcend towards the furface, He then denoooftrates, by reafoning dridly geome* 

• and then the two fentinela reafTumed their pofts, each trtcal, the following proportions i 
on h^s horn." Prop. i. If the firft of four magnitudes have to the 

Thefe manoeuvres continued three days ; and to give fccond, the fame ratio whkh the third has to the fourth? 

our author the better opportunity of obferving them, then, if the firft be equal to thefecood, the third is equal 

the fhip moft fortunately was becalmed the whole time, to the fourth i if greater, greater ; if kfs, left. 

He was naturally very defirous of catching one of them Prop, 2. If the firft dP four magnitudes be to the fe- 

that he might examine it at leifure ; and, by bribing cond as the third to the fourth, and if any equtmulti- 

the {eareen with a dozen of bottles of wine, he accom- pies whatever of- the firft and third be taken» and alfo 

'pliihtd his obje6k. One of the fifh was ftruck with any cquimultipler of the fecond and fourth ; the muki- 

twelve or Bfteen harpoons ; feveral halfers were pafTed pJe of the &rft will be to the multiple of the fecond as 

round his body, and he was hoifted on board. the multiple of the third to the multiple of the fourth. 

** This (fays our author) was the leaft of the three, '^ Prop. 3. If the firft of four magnitudes be to the (e« 

being only eight- an(Ltwenty feet in its extreme breadth, -cond as the third to the fourth, and if any like aliquot 

and one-and twenty in length from the extremity of the parts whatever be taken of the firft and third, and any 

horns to that of the tail. The tail, which was thick iike aliquot parts whatever of the fecond and fourth, the 

in proportion to the body, was twenty -two inches long, 'part of the firft will be to the part of the fecond as the 

The mouth, placed eiadly like that of the ray, was part of the third to the part of the fourth. 

• wide enough to fwallow a man with eafe. The ikin Prop. 4. If the firft of four magnitudes be to die fe- 
w?.8 white under the belly, and brown on the back, like oond as the third to the fourth, and if any equimulti- 
that of the ray. We reckoned the animal, to weigh not pies whatever be taken of the firft and third, and any 

. lefs, certainly I than a ton." ..whatever of the fecond and fourth ; if the multiple df 

We think it waa fortunate that they chanced to '*the firft be equal to the multiple of the fecood, the 

ftrike the fmaUeft fi(h ; for an addition of eight or ten multiple of the third will be equal to the multiple of the 

ton weight, which the largeft ray muft have weighed, fourth ; if greater, greater ; if lefs, le£i. 

as certainly as the fmalleft weighed one ton, might have Prop. 5. If the firft of four magnitudes be to the fe- 
-been very inconvenient on board a fhip already loaded, cond as the third is to a magnitude lefs than the fourth. 

We do not remember to have anywhere met with a then it is poflsble to take certain equimultFplea of the 

• deCcription of this ray before, and we think it ihould firft and third, and certain equimultiples of the fecond 
be oonfidered as a new fpecies ; but we fhall not give it and fourth, fuch, that the multiple of the firft fliall be 
a name till its eaiftence be better afcertained, when we greater than the multi|^ of the fecond, but the multiple 
fubmit to the pupila oS.Linmeus, whether it may not of the third not greater than the multiple of the fourth, 
be proper to give it'-lhe ancient name bos. Prop. 6. If the firft of four magnitudes be to the fe- 

KAJAH.' (See Encyclopedia^) We learn from Sir cond as the third is to a magnitude greater than the 

Charles- Roufe Boughton's Differtation concerning the fourth, then certain equimultiples can be taken of the 

L-anded Property ofBengal<t -that this title is conferred firft and third, and^ certain equimultiples of the fecond 

upon Hindoos by the ea9peTor,and frequently given out and fourth, fuch,' that the multiple of the firft (ball be 

of courtefy to the greater zemindara. It would appear lefs than the multiple of the fecond, but the multiple of 

therefore that the R^ahs can never be independent of the third not kfs than the multiple of the fourths 
the Mogul but by a luocefsful rebellion. Prop* 7. If any equimultiples whatever be taken of 

M Ri^YEI-ULMtJLK, in the language of Bengal, the the firft and third of four magnitudes,* and any equi- 

. ufage o^ the country, the common law. multiples whatever of the fecond and fourth ; and if 

RATIO (See Encyclopedia) has been defined by when the multiple of the fit ft is lefs than that of the ' 

l^ucUd, in the 5th book of his Elements, in terms to fecond, the multiple of the third is aUb lefs than that of 

which many mathematicians have obje^ed ; and his de- the fourth $ or if when the multiple of the firft is equal 

finition of proportion, which is fo ultimately connected to that of the fecond, the multiple of the third ia alfo 

with it, is ftill more-objedionable. The Rev. Abraham equal to that of the fourth; or if when the miUtiple of 

Robertfon of Oxford, in a fmall tnb£^ publifhed in 1 7B9, the firft is greater than that of the fecond, the multiple 

. demondrates the truth of the two definitions in queftion of the third is alfo greater than that \>f the fourth : then, 

in feven propofitions, of which the fubftance is as fol- the fird of the four magnitudes (hall be to the fecond as 

lows. He firft lays down thefe four definitions : the third to the fourth. 

** I. Ratio is the relation which one maguitude has to Rx\TIONAL, in arithmetic, ^c* the quah'ty of 

.-diu)ther, of the fame kind, with rcipe^ to quantity. • numbers, fradiioiia, quantities, &c. when they can be 

^< 2 If the firft of four msgnitudes be cxa6ily as great exprefl'ed by common numbers ; in contradifttn6UoR to 

• jwhoa compai*ed to the fecond, as the -third is when irrational or furd ones, which cannot be expreiled in 
♦comoared to the fourth, the firft is faid to have to the common number?. 

.* fecond the fame ratio that the third has to the fourih. RAYNAL ('William Thomas), commonly called the 

*^ 3. If the firft of four n^agnitudes be greater,- when Abbe Raynal, was educated among the Jtfutta, and had 

. ^compared to theicGOfid, than the third id when eom- become one of the order. The learning of that Society is 

unifCT felly 
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Rtyoal imivtrfaOy known, as well as the happy talents which that he had fufScteot time to retire to the dominions of lUyniL 
its fiiperiors poflcfTed, of ailigning to each naember his the King of Pruflla, who afforded htm the prote£lion he 
proper employment. Raynal, however, after having folicited» although kis Majelly*8 chara^er was treated by 
acquired among them a tade for literature and fcience, the author in his book with no great degree of vencra* 
had probably become refra6tory, for hennas expelled tion. Raynalalfoexpertenoed thekindnefaoftheEmprefa 
from the order ; and the caiife of his expulixon» accord- of Ruflia ; and it is not a little remarkable of this fin-- 
iog to the Abbe Barruel, was his impiety. gular perfonage, that, although he was always fevere la- 
With the real caufc of his expuliion M. Barruel is difcufiing the chara£iers of princes, yet the mod defpo- - 
Airely much better acquainted than we can pretend to tic among thefe heaped upon him many marks of fa- 
be; but we have a ftrong fufpicion that his impieties ' vour and generofity. The Abb^ alfo received a very 
had not then reached farther than to call' in queitton unufual mark of rcfpedt from a Britifh Houfe of Com^- 
the fupreme authority of the church ; for our author mons. It was once intimated to the foeaker that Ray- 
himfclf aflures us, that he did not utter hia atrocious nal was a fpe£tator in the gallery. The bufinefs was- 
dechrations againd Chriftianity till he had ceafed to be imme'iiately fufpended, and the ftranger conduced to 
a member of the order of Jefuits. He then sfTociated a more convenient and honourable fituation. How dif-^. 
himfelf with Voltaire, p'Alembert, and Diderot, and ferent was the condudl of Dr Johnfon, who, when a 
was by them em{>loyed to fumifh the theological art !• friend advanced to him with our author, laying, '' Will 
cles for the Encycloptdle. But though his religious you give me leave, Do6ior, to introduce to you the*" 
opinions were certainly lax, and his moral principles Abbe Raynali" turned on his heel, and vociferated*. 
very exceptionable, he could not even then be what, in ** No, Sir !" We are far from wifliing to vindicate 
a Protectant country^ would be deemed a man remark- the ludenefs of the fage ; but it was perhaps as proper 
able for impiety; for he' employed the Abbe Yvon* as the politenefs of the Hc^ufe of Commons, 
whom M. Barruel calls an odd metaphyfician, but an The great trait of Raynal's character was a love of- 
inoffenfive and upright man, to write the articles which liberty, which, in his earlier writings^ he did not pro- 
he was engaged'' to furnifh. In the condu6^ing of this perly define; but when he lived to fee (bme of the* 
tranfaf^ion, he (hewed, indeed, that he pofTefTed not a • confequences of this, in the progrefs of the French Re* 
proper fenfe of honour ; for he paid poor Yvon with volution^ he made one glorious effort to retrieve his 
twenty-iive louis d'ors for writing theological articles, errors. In the month of May 1791, he addrefled to 
for which he received himfelf fix times that fum. This the conftitueot aflembly one 0/ the mod eloquent, ar- 
trick was difcovered, Raynal was difgraced, and com- gumentative, and imprefiive letters that ever was writ- 
pelled^to pay up the babnce to Abbe Yvon ; but tho' ten on any fubjec^ ; a letter which, if the majority of 
he had thus (hewn himfelf tabe without honour, it is them had not been intoxicated with their newly acquis 
diifi<;ult to believe that he liad y^t proceeded To far es to red cdbfequence, muS have given fome check to their 
hlafpheme Chrifl, fmce he had employed a Chnftian mad career. After complimenting them upon what 
divine to fupply his place, in the EncychpedU» they had done, he proceeds thus : '* I have long dared 
His Aril work of -eminence, and that indeed upoft to (peak to kings of their duty ; fuSer me now to fpeak 
V hit h his fame is chiefly built, is his >*^ Political and to the people of their errors, and to their reprefenta- 
Philofophical Hiilory of the European Settlements in tives of the dangers, which threaten us. I am, I own 
the Eail and Weft: Indies." That ibis hiilory is writ- to you, deeply aifiided at the crimes which plunge this 
ten in an animated ilyle, and that it contains^ many jud empire into mourning.. Is it true that I am to look 
reflediions, both political and philofophieal, is known to back with horror at myfelf for being one of thofe who, 
all Europe ; for it has been tranflated into every Euro- by feeling a noble indignation* again il arbitrary power, 
pean language. Its beauties, however, are deformed may perhaps have fui-niihed arms to licentioufnefs ? Do 
by many fentimcnts that are irreligious*- and by fome then religion, the laws, the royal authority, and public 
that are impure. It was followed, we think, in 1780^ order, demand back from philofophy and reafon the 
by a fmall trad entitlt^ •* The Revolution of Ame-r ties which united them tor the grand fociety of the 
rica ;'^ in « hich the author pleads the caiife of the re# French Ration, as if, by expofing^ abufes, and teaching 
volted colonifts with a degree of zeal, cenfures the con- the riglUs of ^he people and the duties of princes, our 

du& of the Britifh government with a keennels ofaf- criminal efforts had broken thofe ties? But, no! '> 

perity, and difplays a knowledge of the principles and never have the bold conceptions of philofophy been re- 
intrigues of the different f9^ions which at that period pn^fented by us as the (ir.'d rule for.a6ts ot legiflation. 
divided^ the Englifh nation, that furdy was not nntural ** You cannot juAly attribute to lis what could only 
to the impartial pen of a philofophic foreigner^ lience be the refult of a falfe interpretation of our prindples^ 
he has been fuppofed to haye been incited to tlie under- Alas ! now that I iland on the brink of the grave ; 
taking, and to have been furnifhed with part- of hia now that lamr about to quit this immenfe family, whofe 
materials, by that defperate fadion which uniformljF liappinefs I have ardently deiired, what do I fee around 
oppofed the meafures of Lord North, and fecretly roe ? Religious troubles, civil difienfions, conilernatioa 
fomented the rebelbon in America. Be this as it on the one hand, tyranny and audacity on the other ; a 
may, he prppagated,. both in this tra£l and in his h»- government the ilave of popular tyranny ; the fan£lu«. 
flory, a number of licentious opinions refpefUng go-, ary of the laws furroun^^ed by unruly men, who alter« 
vernroent.and reUgion, of which be lived to regret the nately di£late or defpife thofe laws ; foldiers without 
confequences. difcipline ; leaders without authority ; miniilers with* 
A profecutioo was inftituted againd him by the French out means ; a king, the fir ft friend of his people, plun- 
government on account of his hiiiory of the Eafl and ged into bitter ncfd, iniulted, menaced, ftripped of all 
Weft Indies i but it «bas c<^ndu£ied with fo little feverity, authority ; and the public poorer no longer exilting but 
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^^*T^l> in cIol)8, in which ignorant «nd nidc men dare to de- with the fcythei unhich haw been adapted to thiaper RM{n^. 

Iteipiny. ^-^^ j^n poiJtJcal queftiona." pofe, and with the propcrmanner of ufing them. With ^—v^ 

' He then proceeds to prove^ which he does Very com- a good fcythe, properly managed, the com, after being 

pletely, that it wis not the bu(inef<i of the aflembly tc^ <:att remains at firft npright, and then falls very gentlf 

aboliffi every ancient inftitution ; that the genius of the upon the rake fixed to the fcythe, withoot any (hake 

French people is fuch, that they never can be happy or jolt ( or at leaft with l^ than that which it receives 

or profperous but under a weU-regalated monarchical when reaped with a fickle. With refpe^ to the lofs 

government ; and that, if they wiflied not the nation of grain, that proceeds chiefly from the com being too 

to fall under the worft kind of ddpotifm— the defpo- dry ; confeqnently it ihould be reaped only upon pro- 

tifm of a low faflion, they mud increafe the power of per days, and proper times of the day, which is much 

the king. " Alasl (continues he) what arc my fufFer- more eafily done with the fcythe than with the fickle, 

iDgs, when in the heart of the capital, in the centre of becaufe the work is fo much (horter. The ftalks, kept 

knowledge, I fee this mifguiied people welcome, with together by the rake, may be laid upon the ground, or 

a ferocious jny, the mod criminaWpropofitiono, fnu'le at rather againft the corn not yet cot, in fo regular and 

the recital of murder, and celebrate their crimes as con- coUe^ed a tlate. that thofe who. gather and tie the 

quefts !" (heaves, whether they are women or children, have no. 

He had then feen compaYatively bot little ; bit he thing but their own negligeifce to accufe if any ihiog is 

lived to fee more — to fee his countrymen celebrate, as left behind. When Isnd is properly ploughed and har- 

virtues, crimes, compsred with which the atrocities of rowed, it is fuificiently even ; and in fuch u is ftony, 

1790 appear aimed as harmlefs. Being dripped of all his the only precaution neceflary is to keep the fcythe a 

property, which was large, by the robbers of the revo> little higher in ufing it, that it may not drike againft 

lution, he died in poverty in March I796t and in the the ilones. If the dubble left in the ground be ihort« 

84th year oF'his age. the draw which is cat off will be the longer ; and the 

Befides the works which we have already mentioned, latter is certainly of more value than the former, which 

he wrote " A Hidory of the Parliament of Engbnd,'* only ferves to incommode the cattle which afterwards 

sind a *' Hidory of the Stadholderate ;" but thefe are go to feed in the held. 

both of them more remarkable for a foeciorus dyle and Thefe confiderations, and others of a like nature, in- 
. loftinefs of invention than for ufeful obfervation or foUd duced the patriotic fociety of Milan to fend, foroe 
argument. He wrote likewife ** The Hidory of the years ago, to thofe parts in which icythes are made ufe 
Dtvorre of Catharine of Arragon by Henry the ijf for reaping; and having procured a model of a fcythe 
Eighth," which is not fo much a recital of, and com- from Silefia, they caufed one to be made of a proper 
mentary upon, the faft from which he takes the tide, as fize. It was fird tried upon com, and afterwards up* 
it is an able pi6lure of univerfal Europe -at that period, on millet ; and although the fird fcythe vras not accu* 
vof the vievirs, intereds, and power, of all the di£Ferent mtely made, and the reaper had never before made ufe 
potentates. At the time of his death he was prepanng of fuch an indrumcnt, yet it was found that nearly half 
a new edition of all his works, in which were to be the ufual time was faved, and that the labour and fa- 
made many alterations ; and he is faid to have left among ti^ue were much diminidied ; the com alfo was cue 
liis manufcripts a ** Hiftory of the Revocation of the without receiving any fliock that oould be hurtful to lit, 
Edi6^ of Nantes,^ in four volumes ; but it is alfo very and fell in an even and regular iUte, fo that it was af- 
certain, that, during the fanguinary reign of Robefpierre, terwards eafily bound up in compad dieaves. They 
lie burnt a great part of his papers. were afterwards prcfented with a fcythe fomevrhat dif- 

REAPING, the well-known operation of cutting ferent from the Silefian, which is very generally ufed 

com either by the fickle or by the fcythe. Reaping in Audria. 

by the fickle is by much the mod common pta^ice, ' Thefe indruments arc fo fimple, that the figure of 

and that which, we believe, prevails univerfally in Scot- one of them renders the defcription of either almoU un- 

land ; yet the t%thtT method, where it is pra^icaUe, neceflary. In fig. !• is (hewn the Silefian fcythe tried pktt 

is certainly the lead laborious, and by much the mod by the Society ; the difference between that and the XUi. 

expeditious. To the fcythe, as a:i indrumcnt of reap- Audrian one we fiiall mention in our defcription. The 

- iDg, many objedllons are urged. fird, or Silefian fcythe, differs very little from the 

It is faid that it (hakes the ear, fo that many of the fcythe we commonly ufe for mowing grafs, except that 
grains are lo(t ; that it lets the com fall, after cutting the blade is rather fmaller ; jbo it are added four ueth 
it^ in a confufed and flattered date, fo that cither much of wood, parallel to the blade, fixed and fecured in a 
of it is lod, or a great deal of time is confumed in ga- proper manner, and intended to keep the corn toge- 
thcring it together; that it can only be made ufe ol in ther after being cut. So that indead of its falling in a 
land which is very even and free from dones ; that it confufed date, the reaper may lay it down in a regular 
does not leave fufficient length of dubble in the ground and compact one. The fccoiid, or Audrian (cythe, is 
to lay the corn on when cut ; that it mixes bad weeds fimilar to the former, except that the blade is larger ; 
with the com, the feeds of which are fown the next confeqnently the wooden teeth, of which there are 
year ; and, ladly, that the ufe of the fcythe is prejudi- five, are longer ; the handle alfo is more- ilat» and ra- 
cial to the health of the reaper. ther crooked. 

Thefe objedions, however, are either of no weight. In the Jirftf the handle a ^ (fee fig. i.) iatwo Mib^ 

ax they are made by thofe who are not acquainted nefe braffes (a), and nine inches and a half in length ; 

the 



(a) One hundred Milanefe trafei are eqoal to fifty^etght Englifh yards and a iialf. 



tion. 
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Tfceiiping* the tUde ids one brafs three inches and a half; the priving ether of its fulphureotts acid (Sec Chemistry,. Rc^aificar 

piece of wood in which the teeth are fixed, one brafs Mex in this SuppL) It has been ufual to add an 

one inch and a half, in the fecond^ the handle is two alkali for this purpofe ; but DIze has found it n^uch 

braifes, and feven inches long; the blade, one brafs ele^ more advantageous to add a fubiiance which might af- 

ven inches ; the piece in which the teeth are fixed, ele- ford the reqwifite quantity of oxygen to convert the 

*ven inches and a quarter. The proportions of the other fulphureous into the fulphunc acid ; in which fbte it 

.parts may be conceived from the figure. is not difpofed to rile and come over. Various metalh'c 

The difference in the con(lni6iion of thefe two oxyds were tried, among which the black oxyd of man- 

fcythes makes it requifite to ufe them in a different ganefe proved the beft and the cheapeff. His procefs 



manner ; but that will be better acquired in pradice 
-than by precept. Such of our countrymen as are ac- 
cuftomed to the ufe of the common Scythe will very 
foon find out the moH convenient and advantageous 
manner of ufing thefe new kinds of fcy.the, and of lay- 
ing down the corn properly when cut. 

It fhould, however, be obfervcd, that in mowing 
grafs the feet are kept almoit parallel to each other, 
whereas in reaping corn they fhould be kept upon a 
line, one behind the other, thruiling the right foot for- 
ward, and drawing the left towards it. This is necef- 
fary, bccaufe when grafs is mowed it js left to fall juff; 
where it. is cut ; but when corn is cut, it is to be carried 



is as follows : 

The fulphureous acid contained in unredified ether 
being neutralized with oxyd cf manganefe, the fluid is 
decanted into a pewter vcflcl of the capacity of fifty 
ounces, which is placed on a water bath. To this vtf- 
fcl a head and worm are adapted, the latter of which 
paffes through a refrigeratory conftantly fupplied with 
water in a dream from below, which caufes the heated 
watet* to flow off* above. The dillillation is then per- 
formed by raifing the bath to a temperature of 36^ 
(113° Fahrenheit, if the decimal thermometer be here 
meant). The redification by this treatment ufually 
requires a day to complete it. The flavour of the ether 



and laid in a proper manner agaiofl: that which is not is of the bell kind, and the produ^ about one-fixth 



yet cut, and which is at the left hand of the reaper ; 
and if the^eet were kept parallel to each other, the 
reaper would be obliged to extend and turn his body in 
a very inconvenient manner. 

After having made public thefe obfervations, the fo 



more than in the ufual method with retort and receiver. 
Dizc has pra^ifed this method with fuccefs for three 
ycSira.^^J^ournai de Phyjique^ ^prily 1798, 

Rectification, in geometry, is the finding of a 
right line equal to a curve. The re^ficatioa oi curves 



ciety made farther experiments upon the fubjeft ; in is a branch of the higher geometry, a branch in which 
which it was found, that when, on account of very wet the ufe of the inverfe method of fluxions is efpecially 
weather, the ftalks of the corn are bent down, the ufeful. 



wooden teeth of the forementioned fcythes are apt to 
lay hold of fome ears, to the ilalks of which the iron 
does not reach, and confequently not bemg cut below, 
they are pulled fo, that the grain is fcattered. This 
happens chiefly when the reapers, not being yet fuffi* 
ciently accuftomed to that kind of fey the, do not know 
bow to adapt it to particular circumffances. 

To remedy this inconvenience, it occurred to an in« 
genious blackfmith to add to the common fey the a ga' 



Turks v-RED, Levani-Rso, and j^drianople-REDf 
the names indifferently given to that beautiful red dye 
which diftinguiihes the cotton manufadlured in the Ot- 
toman empire, and at AJiracan in the dominions of Ruf- 
fian We have two accounts of the procefs of commu« 
nicating this dye to the iluffs ; one by Profeflbr Pallas 
as he faw it pra^ifed at Affracan ; the other in the 
9 2d number of th$ Annalef de ChxmU by Citizen Fe« 
lix. As every thing relating to ufeful manufadiures is 



therer or colleSor made of cloth, as may be feen at ' of general importance, we (hall give pretty copious ex* 
fig. 2. where ah c \a 2l common fey the ; cdml ofn e is tra& from both papers 



the gatherer; which at cde is compofed of a thin plate 
of iron, having at its extremity a hollow for receiving 
the point of the blade. At ed zxt holes for fewing in 
the cloth, which i^ coarfe, light, and of low price ; it 
is alfo fixed to two thick iron wires» of which the up- 
per one is continued to/, where it terminates in a hole 
in the handle ; tlie other is fixed to the back of the 
blade. I'he manner of fixing this gatherer to the blade 
of the fey the will be better underttood by referring to 
fig, 3. which reprefcnts one of the irons which, by 
means of a fcrew, are faftened to the back of the fcythe. 
Thefe irons proceed from, and make part of, the up- 
right irons m n, /&, which ferve to keep the gatherer 
extended. 

This is a very fimple and cheap contrivance ; but an 
attempt was made to render it ftiU more fimple, by fub- 
fiiluting for the gatherer two iron hoops, which are 



According to Dr Pallas, the dye-Huff's employed at 
Aftracan are, madder, fumach, gall-nuts, alum, an infe* 
rior kind of foda, and fi(h-oil. The procefs of dyeing 
is as follows : 

The roots of . the madder, when frefli gathered, are 
placed above each other in a ftove, or in a pit dug ia 
vifcous earth which has been ftrongly heated. Earth 
is then thrown over the madder, and it mud fweat un- 
til the ffove or pit becomes cold ; when the roots, the 
fecond or third day, are taken from it, and either fpread 
out or hung up to dry. When it is thoroughly dried 
in the fuo, the madder is ground to a very fine powder* 
as are likewife the round leaves of the fumach (rhus r «« 
tinui). The fiflioil is boiled from the entrails of the 
fturgeon and other large fiihes; and the proof of its be* 
ing proper for dyeing is, that when mixed with a lixi« 
vium of foda, it muff immediately aflfume a milky ap* 



fliown m fig. 2. by the dotted hnes hg, k i, with a pearance. Should that not be the cafe, it cannot be 
cftfs piece/ which conne6ls them. Experience, how- ufed by the dyers. 



ever, has fhewn, that the gatherer is in general prefe- 
rable to thefe hoops, as it does not leave an ear of coin 

|>ehind. 

RECTIFICATION of BTHEa, a procefc for de- 
SuFPL. Vol. II. Part I. 



The cotton to be dyed red is firft waflied exceeding- 
ly clean in running water ; and when the weather is 
dear^ hurg up on poles to dry. If it does not dry be- 
fore the eveningi it is taken into the houfe, on account 
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of the faline dews fo remarkable in the coontry around 
Aflracan, and again expofed to the air next morning. 
When it is thoroughly dry it is laid in a tub, and fifh* 
oil 18 poured over it till it is ontirely cofered. In this 
ftate it mnft ihind all night ; but in the morning it is 
hung up on poles, and left there the whole day ; and 
this procefs is repeated for a week, fo that the cotton 
lies feven nights in oil, and is ezpofed feven days to the 
atmofphercy that it may imbibe the oil, and free itfelf 
from all air. The yarn is then again carried to a ftream, 
cleaned as much as poffible, and hung up on poles to 
dry. 

After this preparation a mordant is made of three 
itiatcTials, which mufl give the grounds of the red co- 
lour. The pulveriied leaves of the fumach are firft 
boiled in copper kettles ; and when their colouring 
matter has been fufficiently extra6led, fome powdered 
galls are added, with which the liquor muil be again 
boiled ; and by thefe means it acquires a dark dirty co- 
lour. After it has been fufiBciently boiled the fire is 
taken from under the kettle, and alum put into the ffill 
hot liquor, where it is foon dtflblved. The proportion 
of thefe three ingredients cannot be afcertained, as the 
dyers vary that proportion at pleafurc. The powder 
of the fumach leaves is mcafnred into the kettle with 
ladles ; the water is poured in according to a gauge, 
on which marks are made to (hew how high the water 
muft ftand in the kettle to foak fix, eighty ten, &c. 
puds of cotton yarn. The galU and alum are added in 
the quantity of five pounds to each pud of cotton. In 
a word, the whole mordant mud be fufficiently yellow, 
ftrong, and of an aftringent tafte. 

As foon as the alum is diflTolved, no time muft be 
loft in order that the mordant may not be fuffcred to 
cool. The yarn is then put into hoUow blocks of 
wood fhaped like a mortar, into each of which fuch a 
quantity of the mordant has been poured as may be 
fufficient to moiften the yarn without any of it being 
left. As foon as the workman throws the mordant in- 
to the mortar, he puts a quantity of the yam into it, 
and preiTes it down with his hand till it becomes uni- 
formly moiftened, and the whole cotton yam has ftruck. 
By this it acquires only a pale yellow colour, which, 
however, is durable. It is then hung up on poles in 
the fun to dry ; again wafhed ia the dream, and after^ 
wards dried once more. 

The liext part of the procefs is to prepare the mad- 
der dye. The madder, ground to a fine powder, k 
fpread out in large troughs, and into each trough is 
poured a large cupful or flieep^s bkxxi, which is the 
kind that can be procured with the greateft iiscility by 
the dyers. The madder mnft be ftrongly mixed in it 
by means of the hand, and then ftand fome hotirs in or* 
^er to be thoroughly foaked by rt. The Hquor then 
afTumes a dark red appearance, and the madder in boil- 
ing yields more dye. 

After this procefs water is made hot in large kettles, 
fixed in brickwork; and as foon at it is warm, the pre- 
pared red dye is put into it, in the proportion of a 
pound to e^ery pound of cotton. The dye is then fuf* 
fered to boil ftrongly ; and when it is enough, which 
may be tried on cotton threads, the fire is removed 
from under the kettle, and the prepared cotton is de- 
pofited near it. The^ dyer places himfclf on the edge 
«f the brickwork that incloke the kettle^ dips the cot- 
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ton yam, piece by piece, into the Jyc ; turns it round TjHk^. 
backwards and forwards ; prefks it a little with hit ^ 
hands ; and lays each piece, one after the other, in 
pails ftanding ready for the purpofe. As foon a<i all 
the cotton luis received the firft tint, it is hung up to 
dry ; as the red, however, is ftiU too dull, the yarn, 
which has been already dyed once, and become dry, is 
put once more into the dyeing- kettle, and muft be left 
there to feethe for three hours over a ftrong fire ; by 
which it acquires that beautiful dark, red coloar which 
is fo much efteemed in the Tat key yam. The yarn is 
now taken from the dye with fticks ; the fuperfluous 
dye which adheres to it is fhaken off ; the hanks are 
pot in order, and hung up, one after another, to dry. 
Wf'cn it is thoroughly dry, it is wafhed in the pure 
ft ream, and ag<iin dried. 

In the left place, the above mentioned foda is difToU 
ved with boiling water in tubs deftined ior that purpofe, 
and it is ofual at Aftractm to aUow 20 oouods of foda to 
40 pounds of cotton, or half the Weight. Large earth- 
en jars, which arc made in Perfia of very ftrong clay, 
a yard and a half in height, almoft five fpans wide in 
the belly, and ending in a neck a fpan and a half in 
diameter, inclofed by means of cement in bnckwork 
over a fire-place, in fuch a manner that the necks only 
appear, are filled with the dyed cotton yarn. The ley 
of diffolvcd foda, which is blackifti and very fharp, is 
then poured over it till the j^rs be filled ; and fome 
clean rags are preffcd into their mouths, that the upper- 
moft ficains of yarn may not lie uncovered. A fire is 
then made in the fire place below, and continued for 
24 hours ; and in the mean time the fteam which arifea 
from the jsrs is feen colled^ed among the rags in red 
drops. By this boiling the dye is fUIl more heighten- 
ed, and is made to ft r ike completely ; every thing fu- 
perfluous is removed, and all the fat matter which ftill 
adheres to the yarn is wafhed out. Nothing more ia 
then ncceflary for completing the dye of the yam but 
to rinfe it well feveral times in running water, and then 
to dry it. 

Cotton cloth is dyed with madder at Aftracan in the 
fame manner ; but many pnrfue a fraudulent procefs^ 
by dyeiri? with red wood, and then fell their cloth as 
that which has been dyed in the proper manner. 

The procefles followed in the Grecian manufa6lortca 
in the Levant, as defcribed by M. Felix, varies in fome 
particulars from this. The firft procefs is that of clean* 
ing the cotton : for which purpofe three leys are em- 
ployed ; one of foda, another of afties, and a third of 
lime. The cotton ia thrown into a tub, and moiftened 
with the liquor of the three leys in equal quantities : it 
is then boiled in pure water, and wafhed in running^ 
water. 

The fecond bath given to the cotton is compofed of 
(fidt and fheep's dung diffolvcd in water. To facilitate 
the folation, the foda and dung are pounded in a mot- 
tar. The proportions of thefe ingredients employed, 
are one oeca of dung, Cix of foda, and forty of water ; 
each occa being equal to about fifty ounces. -When 
the ingredients are well mixed, the liquor exprefird 
from them is ftratned ; and being poured into a tub, fix 
occas of olive oil are added to it, and the whole is weB 
ftirred till it becomes of a whitith colour like milk. 
The cotton is then be(prinkled with this vvater ; and 
when the fkxina are thoroughly motftenedt they are 
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wrung, prefled, end expofcd w dry. The fame bath the required tint. The whole art confifts in catching Tufktf- 

muft be repeated three or four timea, becaufe it is this the proper degree : a careful wotkouin, therefore, nrnft ^^^ 

liquor which renders the cotton more or left fit for re- watch with the utmoii attention for the moment when Rffleaor. 

ceiving the dye. Each bath is given with the fame li- it is neccITary to take put the cotton ; and he will ra- — ^ ■ ,' 

quor, and ought to continue five or fix houn. It is to ther burn his hand than mifs that opportunity, 
be obferved that the cotton, after each bath, muft be It appears that this bath, v/hich the Greeks think 

dried without being waflied, as it ought not to be of fo much importance, might be fupplied by a ley of 

rfnfed till alter the lad bath. The cotton is then as foap ; snd it is probable that faponaceous water would 

white as if it had been bleached in the fields, give the colour more bnghtncfs and purity. 

It may be foppofed that the dung is of no utility for M. Felix feems doubtful whether the aiizari of the 

fixing the colours: but this fuppofition would be raih; Gieeks be the fame plant with the European madder, 

for, as M. Felix obferves^ it is well known that this If it be, its fuperiority mufl arife from the mode in 

fubilance contains a great quantity of volatile alkali in which it is cultivated, and the method employed to dry 

a difengaged Aate, which has the property of giving a it. The ali-zari is not coUe£ked till the fifth or fixth 

rofy hue to the red. It is therefore probable that it is year of its growth, when it has acquired ilA full ftrength ; 

to this ingredient that the red dyes of the Levant are and as it is the woody part of the roots which affords 

indebted for their fplendour and vivadty. This much, the greateft quantity of colouring particles, this muft 

at any rate, is certain, that the Morocco leather of the give it an obvious fuperiority over madder, which is 

Levant is prepared v/ith dog's dung ; becaufe it has coUeded before it has arrived at maturity. The mode 

been found that this dung is psoper for heightening the of defiocation contributes alio, in the opinion of our ' 

colour of the lack. ^ author, to imptove the quality of the alizarx. The 

The procefs of galling, which follows the bath of Levantines dry it in the open air ; and this operation 

dung, is performed by immerfing the cotton in a bath is cafy in a country wjiere great drynefs prevails in the 

of warm water, in which five occas of pulverifed gall* atmofphere, while in our damp climates we are obliged 

nuts have been boiled. This operation renders the to dry the madder by ftoves. Hence it happens that 

cotton more fit for being faturated with the colour, and the fmoke, which mixes itfelf with the cold air, and 

gives to the dye more body and" ftrength. After the penetrates the roots, impregnates them with fuliginous 

galling comes aluming, which is perfoimed twice, with particles, which alter the colouring fubftance ; an acci- 

an interval of two days, and which confifts in dipping dent which does not take place when the madder is 

the cotton into a bath of water in which five occas of dried without the aiiiftaace of fire, 
alum have been infufed, mixed with €yc occas of water For the philoibphical principles of thefe procefTes of 

alkalifed by a ley of foda. The aluming muft be per- dyeing, fee jlnimtU and FegftahU Subjtakces in this 

formed with care, as it is this operation which makes Sufplewunt, 

the colouring particles combine beft with the cotton, REDINTEGRATION, is the taking or finding 

and which iecures them in part from the deftru^iive ac- the integral or fluent again from the fluxion. See 

tion of the air. When the fecond aluming is finifhed. Fluxions, EncycL 

the cotton is wrung; it is then prefled, and put to foak REFLECTOR Foa A light- housf, is compofed 

in running water, after being indofed in a bag of thin of a number of fquare plane glais mirrors, fimilar to 

doth. thofe with which Archimedes is (aid to have fet fire to 

The workmen then proceed to the dyeing. To com- the Roman fleet at the fiege of Syracufe (See Burn- 

pofe the colours, they put in a kettle five occas of wa- in 6, Encycl ) Ebch of thefe mirrors is about an inch 

ter, and 35 occas of a root which the Greeks call dii- fquare ; and they are all difpofed dofe to each other 

%ari^ or painting colour, and which in Europe is known in the concave of a parabolic fegment, formed of ftucco 

imdcr the name of madder. The madder, after being or any other proper bed. Stucco has been found to an- 

pulverifed, is moiftened with one occa of ox or iheep's fwer the purpofe beft ; and is accordingly employed in all 

blood. The blood ftrengthens the colonr, and the the reflectors of the light*houfes erefted by Mr Thomas ^ 

dofe is increafed or leflened according to the fliade of Smith tinplate worker, Edinburgh, at the expence, and 

colour required. An equal heat is maintaiaed below by the authority, of government. This ingenious and 

the kettle, but not too violent ; and when the liquor inodeft man feems to have conceived the idea of illumina- 

ferments, and begins to grow warm, the (kains are ting light-houfes by means of lamps and refledors in* 

then gradually immetfcd before the liquor becomes too ftead of coal-fires, without knowii^g that fomething of 

hot. They are then tied with packthread to (mall rods the fame kind had been long ufed in France ; he has 

phced crofl*wife above the kettle for that purpofe; a^d tlierefore all the merit of an inventor, and what he in- 

when the liquor boils well, and in an uniform manner, vented he has carried to a high degree of perfe^ion. 
the rods from which the flcains wwre fufpended are re-* His parabolic moulds are fiom three to five or fix 

moved, and the cotton is fuffered to fall into the kettle, &et in diameter ; and in the centre or apex of each is 

where it muft remain till two-thirds of the water is evAr placed a long (hallow lamp of tinplate, filled with 

porated. When one third only of the liquor remains, whale oil. In each lamp are fix cotton wicks, almoft 

the cotton is taken out and wafhed in pure water. contiguous to each other, which are fo difpofed as to 

The dye is afterwards brought to perfection by burn without trimming for about fix houis. The light ' 
means of a bath alkalifed with foda. This manipula- of thefe is refle^ed from each mirror fpread over the 
tion is the mod difficult and the moft delicate of the concave furface, and is thus multiplied, as it were, by 
whole, becaufe it i^ that which gives the colour its the number of mirrors. The ftucco moulding u co- 
tone. 1 he cotton is thrown into this new batb, and vered on the back with tin-plate, fpom which a cube, 
made to boil over a fteady iat tali the colour aflumes immediately over the Imp, proceeds to the roof of the 
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Refleftor, light rooni> and fervet as a funnel, throtigh which the the other optical properties of light follow: the rt6 nyRifn£ioi:» 

Rtflciity. fmoke efcapes without fallying the facet of the mirrort. havine raoft reflexity, and the violet leaft (See PhtJofo^ ' — 

The light.room is a cupola or lantern of from eight to phlcaf TranfaQionSf ^797f p* 3^o«) ^^ Brou^^ham 

twelve tides, compofed entirely of glafs, fixed in caft-iron has denoted this property^ hy the three words, r^fren^ 

frames or fafhes, and roofed with copper. On circular gity^ rffiexitj^ ZTAJleKtiy ; but as the power is the famc» 

benches palling round the ihfide of this lantern, at there is no occafion for different names. Some philo- 

about eighteen inches from the glafs frames, are placed fophers have rcfufed to ad:nit this at a new property ;. 

the re6e6tor8 with their lamps, fo as that the concave we have not verified it by experiment, 
furfaces of two or three of the refleAors front every REFRACTION op altitude, is the arc or por« 

point of the compafs, and throw a blaze of light in all tion of a vertical circle, by which the altitude of a itar 

dire6tions. In the roof immediately over the centre of is increafed by the rcfradion of light. 
the room is a hole, through which pafs all the funnels RpFnAcrion ef Afienfion and Dffcfnpon^ is an arc of 

already mentioned, and which ferves likewife to admit the equator, by which the afcenfion and difcenfion of 

frefh air to the lamps. This light- room is firmly fixed a ftar, whether right or obUque, is increafed or dimi«> 

on the top of a round tower fo as to be immoveable by niihed by the refradion. 

the weather ; and the number of the reflcAors, and the Rkfkaction of Declwathn^ is an arc of a circle of 

height of the tower, are lefs or greater according as it declination, by which the declination of a ftar is increa-^ 

is the intention that the light (hould be feen at a leiii or fed or diminifhed by refradion. 

a greater diftance. RnrttAcrioN of Latitude^ is an arc of a circle of lall- 

A man judging from mere theory would be very apt tfide» by which the latitude of a ftar is increafed or dx« 

to condemn light-houfes of this kind ; becaufe the firm- minifhed by the refradion, 

eft building (hakes in a violent ftorm, and becaufe fuch Rptk^criott of Longitude^ is an arc of the ediotic, 
Aaking, he might think, would fometimes throw the by which the longitude of a ftar is increafed or dimi- 
whole rays of light into the air, and thus miflead the niHied by means of the refra6lion. 
bewildered feaman. This opinion, we know, was aAually Terrefirial Rrfk action ^ is that by which terrcftria^ 
entertained of them by one of the profoundcft philo- objcAs appear to be raifed higher than they really are, 
fophers and moft fcirntific mechanicians of the age., io obferving their akitudes. 1 he quantity of this re- 
Experience, however, has convinced him, as wcU as the fraftion is cftimated by Dr Maikelyne at one tenth ; 
public at large, that fuch apprehenfions are groundlefs, by Le Gendre at one- fourteenth ; by De Lambre at 
-and that light-houfes with lamps and reflcdors are, ixt one-eleventh; and by others at a twelfth of the diftance 
every point of view, preferable to thofe with fires burn- of the obje6^ obferved, exprcflcd in degrees of a great 
ing in the open air. . They are fupported at much left circle. But it is obvious that there can be no fixed 
expence ; their light is more brilliant, and feen at a quantity of this refra6Hon, fince it depends upon the- 
greater diftance, whilft it can never be obfcured by ftate of the atmofphere, which is extremely variable, 
fmoke, or beaten down on the lee-fide by a violent guft Hence fome very fingular effeAs of it are related, of 
of wind ; and what is perhaps of ftill greater import* which the following is worthy of notice. It is taken 
ance, the reftefiors with their lamps may be fb varioufly from the Philofophical Trania^ions of London 1 798 ; 
placed, that, as Mr Smith pbferves, one li^ht-houfe can- being an extra£k of a letter, dated Haftings, Auguft i . 
not be miftaken for another. If we add to all this, that 1797- 

the lamps do not ftand in need of trimming fa often aa ** On Wednefday, July 26, about' five o'clock in the 

open fires require fuel, and that the Hght man is never afternoon, while I was fitting in mv dining roomatthir 

cxpofcd either to cold or to wet by attending to his duty^ place, which is fituated upon the Parade, clofc to the 

we rouft be convinced that Hght-hoiifes with refle^ors fea fhore, nearly fronting the fouih, my attention was^ 

are much lefs liable to be ncglcdled in ftormy weather excited by a number of people running down to the 

than thofe with open fires, and that this circumftance fca-fide. Upon enquiring the reafon, i wad informed 

alone would be enough to give the former a preference, that the coaft of France was plainly to be diftinguifhed 

almoft incalculable, over the latter. by the naked eye. I immediately went down to the 

It has been propofed to make the concave furface of fhore, and was furpcifed to find that, even without the- 

the parabola one Ipeculum of metal, inftead of covering- afliftance of a telcfcope, 1 could very plainly fee the 

it over with a multitude of plain glafs mirroi-s^ j or to cliffy on the oppofite coait ; which, at the neareft part, 

diminifh the fize of each mirror, if they are to be re- are between 40 and 50 miles diftant, and are not to be 

tained in preference to the metallic fpeculum. To every difccrned, from that low fituation, by the aid of the 

man who has but dipped into the fcience of optic«, it beft glafTes. They appeared to be only a hw miles off, 

muft be obvious, that either of thefe akeration§ would be and feemed to extend for foroe leagues along the coaft. 

wrong. The brighteft metal does not reflcA fuch a I purfued my walk along the fhore eaftward, clofc to 

quantity of light as well foliated clear glafs ; and were the water's edge, convcrfing with the failors and fifher- 

the fize of the mirrors to be diminifhed, the number of men upon the fubjedk. They at firft could not be per- 

joinings would be increafed, in each of il<^hi€h fonae fuaded of the reality of the^ appearance ; but they foon 

Kght is loft, not merely in the feam, but from its being became fo thoroughly convinced, by the cliffs grradually 

almoft tmpoffible to foliate glafs perfeftly at its edge, appearing more elevated^ and approadung nearer, as it 

REFLEXITY, a word employed by Mr Brougham were, that they pointed out and named to me the dif- 

to denote a property of light which caufes the di^rent ferent places they had been accuftomed to vifit ; fuch 

rays to be aded upon by bodies, and to begin to be re- as the Bay,* the Old Head or Man, the Windmill, &c. 

fiaaed, reflefted, infle6ted, and deflefted, at different at Boulogne ; St Vallery, and other places on the coaft 

diftance?* This property follows the Came law that of Picardy ; which they aftewarda confinned when. 
~ they 
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l^m^ ihtf ^itwtA them through their tele{b<^8* Their nitude, m the conilellation Leo ; called alfo, from its 
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i' obfervationa were» that the places appeared as near as 
mcgiUm. |£ ^^^ ^^^g failing, at a fmall dtftancei into the har- 

boure." 

The writer of this extrad was W. Lathatn» Efq; 
F R. S. and A. S. who adds, that the day was ex- 
tremely hot, that it was high water at Railings about 
two o'clock P M. and that not a breath of wind was 
ftirring the whole day. 

REGIS {Peter Sylvain)-, a French philofopher, and 
great propagator of Carte fianifm, was born in Agenois 
.1632. He cultivated the languages and philofopby un- 
der the Jtfuits at Cdhors, and afterwards divinity in the 
univerfity of that town, being defigned for the chuitch. 



fituation, Cor Lfonis^ or the Lionel Heart ; by the A- 
rabs, Alhahor i and bv the Chaldeans, Kalbelecedy or 
Karbeleceid ; from an opinion of its influencing the a& 
fairs of the heavens. 

REID (Thomas, D. D.),- fo well known to the 
public by bis moral and metaphyfical writings, was the 
fon of the Rev. Lewis Reid, miniftcr of the pailfh of 
Strachan, in the county of Kincardine, North Britain'. 
His mother was the daughter of David Gregory, Efq; 
of Kinardie, of whom feme account has been jriven in 
thifi Supphment^ and fifter to David, James, and Cherlc* 
Gregories, wlio were at the fame time profeflors of 
aftronomy, or mathematics, in the univcrfities of Ox- 



He made fo uncommon a progrtfs, that at the end of ford, Edinburgh, ard St Andrews. 



Di£l, new 



four years he was offered a dolor's degree without the 
vfual charges ; but he did not think it became him to 
accept of it till^e had ftudied alfo in the Sorbonne at 
Paris. He went thither, but was foon difgufted with 
theology \ and as the philofopby of Des Cartes began 



He was born at the parfonagehoufe of Strachan in 
April 171C, and received the ludimcnts of his cduca- 
tion at the parifli fchool of Kincardine-oniel. At that 
period the parochial fchools of Scotland were very fu- 
perior to what they arc now ; and young men went 



at that time to make a noife through the kdures of from them to the univerfity well furnished wiih philo 
Rohault, he conceived a tafte for it, and gave himfclf logical learning. The progrcfs of young Reid mufi 



up entirely to ic He frequented thcfe led^ures ; and 
becoming an adept, went to Touloufe in 1665, and 
read le^lures in it himfelf. Having fine parts, a clear 
and fluent numner, and a happy way of making himfelf 
underftood, he drew all forts of people; the magiftrates, 
the learned, the eccleiiaftics, amd the very women, who 
now all affeded to abjure the ancient philofopby. In 
1680 he wturned to Paris; where the concourfe about 
him was fuch, chat the flicklere for Peripateticifm be- 
gan to be alarmed. They applied to the archbiihop of 
Paris, who thought it expedient, in the name of the 
kiog^ to put a flop to the le^lures ; which accordingly 
were difcontinued for feveral months. The whole life 
of Regis was fpent in propagating the new philofopby. 
In 1690 he publiflied a formal fyftem of it, containing 
logic, metaphyfics, phyfics, and morals, in 3 vole 4to, 
and written in French. It was reprinted the year after 
at Amfterdam, with the addition of a difcourfc upon 
ancient and modem philofopby. He wrote afterwards 
feveral pieces in defence of his fyflem ; in which he had 
difputea with M. Huet,' Du Hamel, Malebranche, and 
others. His works, though abounding with ingenuity 
and learning, have been dif regarded, in confequence of 
the great difcoveries and advancement in philofc^hic 
knowledge that have been (ince made. He died in 1 707. 
He had been chofcn member of the academy of icienceb 
in 1699*. ' 

REGUL A R EOOY, called alfo Platonic Bcufy^ is a 
body or iblid comprehended by like, equal, and regidar 
plane figures, and whofe folid angles are all equal. 

The plane figures by which the folid is contained 
are the faces of the folid ; and the fides of the plane 
figures are the edges, or linear fides of the folid. 

There are only five regular folids, viz. 

The tetrahedron, or regular triangular pynunid, ha- 
isog four triangular faces ; 

The hexahedron, or cube, having fix fquare faces ; 

The o6iahedroa, having eight triangular faces ; 

The dodecahedron, having twelve pentagonal faces | 

The icofahedron, having twenty triangular faces. 

Befides thefe five, there can be no other regular bo- 
dies in nature. £>ee Platonic jBady^ SuppL 

SJCGULUSf in a&ronomy^ a ftar of the fir^ mag- 



have been rapid ; for he was ren^oved from fchool to 
the Mari^chal College, Aberdeen, when not more than 
twelve years of age ; and we have never heard that he 
was admitted into the univerfity before he was qualified' 
to profit by the Icdures of the proftflbrs. On the con- 
trary, he foon difplayed the genius of his mother's fa- 
mily, and (hone confpicuous among the ftudents of ma- 
thematics in a college where that £ience ha^i been at all 
times cultivated with ardour and fuccef»v 

After the ufual courfe of four years- employed in the ■ 
ftudy of Latin, Greek, Mathematics, and Philofopby,, 
he probably took his degree of M. A. which, at thatr 
period, and for a long time fubfequent to it^ was the 
univetfal pradice iH the univerfity of Aberdeen, and- 
then commenced the. ftudy of theology. lu due time 
he was licenfed to preach the gofpel according to the 
forms of the church of Scotland ; but continued to re^ 
fide for fome years in Aberdeen, cultivating liis^favourite 
fcience, mathematics. 

The mathematical , chair in Marifchal College vr^t- 
then fiUed by Mr John Stuart, a man of great eminence 
io his prolcflion ; but who, like many other profound 
mathematician sj was not happy in hia mode of commu<« 
nicating fcience, at leaft to the duller part of his pupils* 
Mr Reid occaConally read le^ktlres for the profefTor ; 
and a friend of our's, by no means dull, has often been 
heard to exprcfs great fatisfadiou that Mr Stuart was 
kept a whole winter from the fchools, wh<n he was a. 
itudent. a^d that the claU was taught by Mr Reid.: 
** Had it not been for this circumitance (faid he) I 
fliould never have imderilood more of mathematics than . 
the firft fix books of Eudid's elements ; but Mr, Reid 
had the faculty of making every thing intelligible to 
the ftudents which he clearly apprehended himfelf.'' 

He could not, however, fpend his life in the fludy 
of mathematics, and in reading barren le^ures for other 
men. He had been educated for the church ; and it* 
was in the church only that he had the profpedk of 
gaining a Hvclihood. He was accordingly prefented^ 
we know not in what year, to the church of New 
Macbar in Aberdeen (hire, at a time when the good, 
people of Scotland were very fiar from being reconciled 
to the righta of patronage ; and the confequence was^. 
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^eid. that his Tctdefncnt met with much popular oppofition. 
Even a little tict took place in the church at his ordi«> 
nation ; but he foon gained the afttfkions of his flock 
by his good fcnfe» his acknowledged worth, and his un- 
wearied attention to all their wants, which he was ever 
ready to relieve to the utmoil extent of his abilities. So 
deeply rooted indeed was their regard for him at Ia(l» 
that 9 though it is now almoft half a century fince his 
relation to the parifh of New Machar ceafed, his me- 
mory continues to be revered in that parifh even at the 
prcfent day ; and the following anecdote evinces that it 
is not revered withoat reafon. 

A man who» from being in decent xrircumfbinces, and 
a member of the kirk fefllon (See PaEssYTEaiANSf 
£ncycl)f when Dr Reid was minifter, had becon\e, in 
his old age, poor and infirm, obfeived to the then mi- 
nifter of the pariAi, that if he were able to go to Glaf- 
gow, and make his cafe known to his old friend and 
paAor, he was fure that he would get fomething done 
for him. This obfervation was reported to the Dodor* 
who tnftantly recoUe^ed the man, though, in all pro* 
bability, he had not thought of him for thirty years; . 
and he fettled upon him an annual penfion of ten 
pounds, which was pundually paid as long as they both 
lived. The pride of fcience had not from the mind of 
this great man eradicated the amiable fympathies of 
humanity, nor bad his philofophic fame made him over- 
look the unafpirtng duties of the Chriftian paftor. 

In the year 17511 about the begiaaing of the feflion 
or annual term, erne of the profefibrs ot philofophy in 
King's College, Aberdeen, died ; and his death being 
unexpeAed, prefented ^o the other members of that 
learned body fome difficulty in carrying on the ufual 
courfe of education for that year. At this our readers 
will not be furprifedr when thtfy reflet on the mode in 
which fcience was taught in that univerfity ; for he who 
could with propriety be placed in the vacant chair, mutt 
have been qualified, without much previous preparation, 
to read ledures-on Logic, Ontology. PneumaticSi 
Moi^Ls^ Politics, MATHEHATfcs, and Natural 
} Philos;ophy (See Gerard, in this SuffL). > In fuch 
. a. place as Abetdeen, it is hardly to be fuppofed that 

• there was a fingle man unemployed* fo completely ma- 
. fter of all thefe branches of fcience, as to take up the 

cUfs where it was dropt by the deceafed profeffor, and 
carry it fuccefafuUy through that fcience, whatever it 
might be, in which,* at his death, he chanced to be lee- 

• taring. It occurred, however, to the principal, and 
' fome of the profcflbrs, that the minifterjof New Machar 

was fully equal to the tafic ; and the lare Dr John Gre- 
gory, then profeffor of medicine, and the Rev. Dr 
Macleod, the prefent fubprlncipal of Kirg'» College, 
were deputed to vifit Mr Reid, and requed his imme- 
diate acceptance of the vacant profeffor (hi p. He yield* 
ed to the cequeft not without lome hefitation, and was 
admitted pcofelTor of philofophy on che aid of No- 

, vember. 

He was now in the very fituaticm for which Nature 

y feemed to have intended him« He had not only an 
opportunity, but it was bis duty to cultivate tht fcitnce 

. to which his attachment wab fo llrong ; uivd the duties 
of his ofilce roack^him turn his atient:on i^iore clofcily 
than he had hitherto done to anothct fcience, in which 

' he was deilined to nsake a moie conipicuous t^gurc than 

,.he evtr made •even in his favourite mathematics. 



It was daring his profeflbrihip in tlic nnivfrfiff of ^ Ka^ 
Aberdeen that he wrote his *^ Eflivy on Quantity,' 
which was publiihed in the 45th vohsme cf the Fbilo- 
fophical Tranfa6iions, and is perhaps the £neft fpeci- 
m<n of metaphyfcal mathematics, if we -may ufe inch 
an expreflxon, that is extant in our own or in any other 
language (See Quantity, EntycL). It was during 
the fame period that he publiihed his ** Inquiry into 
the Human Mind on the Principles of Common Senfe ;** 
m work of unquefViouable merit, which has contributed 
more than any other..work whatever to give a rational 
turn to metaphyseal fpeculatious. It was about this 
period that the degree of D. D. was conferred upon 
him by his mother college. 

The well earned &roe oi Dr Retd atttaded the at- 
tention of tlie anivertity of dsfgow to him as the fit- 
teh perfon to fucceed the celebrated Dr Adam Smith; 
and he was admitted proicfibr of moral philofophy in 
that univerfity on the nth of June 1764. There his 
attention waa not diftra6bed by- a multhudc of fciences, 
which it waa his duty to teach ; and he had leifure to 
improve his metaphyseal fyftem, though he continued 
through hfe to amufe himfelf occafionally with mathe> 
matical fpcculations. 

In the year 177;) appeared, in Lord Karnes's 
** Sketches of the Hiftory of Man, a brief Account of 
Ariftotle's Logic ; with remarks by Dr Reid." It 
' would feem that be had entered upon this taflc rmther 
reludantly, and merely in compliance with the foljcita- 
tions of his friend, the author of the Sketches. " In 
attempting (fays he) to give fome account of the ana- 
lytics, and of the topics of Ariftotle, ingenuity requires 
me to confefs, that though I have often purpofed to 
read the whole with care, and to underhand what is in* 
telligible, yet my courage and patience always failed 
before I bad done. Why fliould I throw away fo much 
time and painful attention iipon a thing of fo little ufe? 
if I had lived in thofe ages when the knowledge of 
Ariftotle's Organon intitled a num to the higheft rank 
in philofophy, ambition might have induced me to em« 
ploy upon it f me years of painful -ftudy ; mod leis, I 
conceive, would not be fufficient. Such reflexions as 
thefe always got the better of my refolution, when the 
. lirft ardour began to cool. Afl I can fay is, that I 
have read fome parts of the difiefent books with care, 
fome {lightly, and fome perhaps not at all. I have 
glanced over the whole often 4 and when any thing at* 
traded my attention, have dipped into it till my appe* 
tite was fatisfied.'' 

Notwithftanding this modeft acknowledgment, we 
>are not fare that any one of Dr Reid's publications 
does htm greater honour than hia very perfpictsous' view 
of this flupenc^ous fyftem. Having ourfelifcs occafion- 
ally looked into the writings of Ariftotle, we ihould 
not hefitate to fay, that it is by much the beft analyfis 
of ihcfe writings that we hnve anywhere met with, even 
though we could not eurroboraie our own opinion by 
that of other men much more converfant than we arc 
with the oracular language of the Magyritc But 
when it is known that the late Dr Dbigof Stirling, to 
whom Greek was as familiar as his mother tongue^arid 
an equally learned Dodor of Oxford, who has been 
reading Arillotle ever fmce be was fourteen years of 
age, agreed in opinion, that a more accurate view of his 
logic could not be gt«en in the fame compala than had 

been 
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RcM. been given by Dr Reid, we mny fiircly affirm, with fonnc 
degree of confidence, that this fmail work adds much 
to the fame of our celebrated countryman. 

Though Dr Reid*s heahh continued good, and his 
mental faculties upimpaired, till a very fhort time before 
his death, he ceafed for fomc years to read leAurcs from 
his profeflbrial chair, employing that time in prepara- 
tions for eternity, and in fitting his ledlures for the 
prefa. Thefe were publifhed in two volumes 410 : the 
the hrfl in 1785, under the title of " EfTayd on the In 
telled^ml Powers of Man," dedicated to his friends Dr 
Gregory and ProfeflTor Stewart, both of the univcrfity of 
Edinburgh ; and the fecond in 1788, under the tiilc of 
•* Eflays on the Aftive Powers of Man," without any 
dedication or preface. He continued to enjoy the 
fame acquired by this work, as well as the affection of 
his friends and the reverence of the public, for eight 
years, dying at Glafgow in the end of September, or 
the beginning of OAober 1796, in the 87th year of 
his age. He had been married, and he left behind him 
one daughter. 

To do jufticc to the bi ^graphy of fuch a nwn as 
this, we (hould here attempt to draw his intelle^ual 
charadier, and to appreciate the merits of his works ; 
but to perform this taOc in a manner at all worthy of 
him, or we hope of ourfelves, would require nK>re room 
than our limits permit U9 to allot to any article of the 
kind; and our readers will be pleafed to learn, that they 
may confidently expe*^ an account of his life, with a 
critique on his works, by a man better qualflied to do 
jufticc to both, than the writer of this fhort fketch pre- 
tends to be. His works are in the hands of the fpc- 
culative public; and by that public will be duly valued, as 
long as found fenfe fhall be preferred to impious jargon. 
How long that may be, God only knows ; but if any 
thing can guard the minds of our youth againil that 
fjphiftry of which the objcft is to attribute real agency 
to material fluids, and to reprefent the ele6tive attrac- 
tions of chemiftry as perfectly fimilar to human voli- 
tions, it will be the unbi^fTed ftudy of Dr Reid's " Ef- 
fays on the Intelle^ual and Aftive Powers of Man." 
They will there find metaphyfics divcfled of myllery, 
fep.d the profoundefl fpeculations rendered intelligible 
by the con (Ian t ufe of words in one determined fenfe* 
We think, , indeed, that in this conlills the Doctor's 
chief merit ; for, except when treating of ou* notions 
of power, he feems not to have added much to what 
certainly tnay he found in the writings of Locke. 

Let not our readers fuppofe, that by this obfervation 
we wifh to detra£l in the fmalleft degree from our au- 
thor's fame, or to lefTen him by comparifon with the 
Englifh philofopher. If on mere topics of fpccalative 
fcience, he appears to its to have thought as Locke 
thought, it is on the other hand certain, that the greater 
part of Locke's doctrines may be gleaned from the logical 
ar^d metaphyfjcal writings of Bacon, Hobbes, and Dcs 
Cartes. Nor need this furprife any one ; iov he who 
refie6ts a moment on the fubjedt, muft perceive that 
fuch a coincidence of thought in metaphyfical fcience 
h among men of eminence almoft inevitabie. Of mind 
and its powers — the fubjedt of that fcience — we neither 
know, nor can know ^ny thing, bat by patiently at- 
tending to the operations of our own minds, when we 
fee, hear, feel, think, reafon, and will, &c. ; and it is' 
obfiousy that e^ry man who is capable of fuch patieut 



attention, and does not labour under the bias of fome 
prejudice, mult view thefe operations in the fame way. 
The great fuperiority of Dr Reid over his prcdeccfTors, 
in this department of fcience, appears to have been this, 
that he appr^ended the operations of his own mind 
with a deamefn, which gave to his language a precifioa 
and perfpfcuity which the language of Locke certainly 
does not poffels 

In the EfTay on the Human Undcrflinding, the term 
idea fumetimes fignifies a material fubftance, fometimet 
the qualities of that fubflance, fometiines tlve concep- 
tion of thefe qualitie?, fometimes the power or faculty 
of the mind by which we conceive a thing, fometimes a 
perception of fenfc, and fometimes an intelleftual no* 
tion. Hence the ambigtn'iy of terms which rnni thro* 
the whole of that immortal work, has fumifhed both 
the author's friends and his enemies with an opportu- 
nity of attributing to him peruici >U8 doctrines, which 
we are perfuaded he did not maintain, and which, we 
think, a patient analyfis of the efTay muft convince every 
man that he did not maintain. From t&is ambiguity 
the writings of Dr Reid are perfedly free. His doc- 
trines, whether well or ill-founded, can never be mifuu- 
derftood by him who is defirous to underftand them ; 
and he who knows how much perfpiouity of flyle de- 
pends upon accuracy of thinking, will not deem us ene- 
mies to his fame for having faid that his chief merit 
confifts in the precifion of his language. 

He has been much cenfured by fome, and much ap. 
plauded by others, for introducing the phrafe common 
Jenfe into fpeculative philofophy, as the proper name of 
that faculty of the mind by which we apprehend firft 
truths ; but he is on this account entitled neither to 
praife nor to ccnfure. He adopted the phrafe from 
others ; and has proved, by the mofl unexceptionable 
authorities, both ancient and modern, that it may with 
great propriety be ufed as he has u£ed it. Whether 
the adopting of it into works of fcience was ncccflary, 
is another queftion, on which we have given our opi* 
nion, dfewhere ; it is fufficient in this place to vindicate 
his ufe of it, efpecially in his latter works, from ambi- 
guity.^ 

Candour obliges ud to acknowledge, that he has ad- 
vanced fome dodt fines wJiich we cannot admit as true. 
Though not in general partial to Locke, he has adopt- 
ed his notions refpc6ting oar power of abftratStion, with 
hardly any other variation than the fubditutlng of the 
term conceptions for Locke's favourite phrafe Ideas, He 
has likewife endeavoured to prove, that we may diftinft- 
ly conceive what cannot pofTibly exiit. Thefe miftakes, ~ 
for fuch they appear to us, we have pointed out elfe- 
wherc (See Metaphysics, Part I. Chap. iii. and W. 
EncycL) ; but they are infinitely more than counterba- 
lanced by his clear, accurate, and fatisfaftory difquifuions 
on our notions of active power. Had Dr Reid never 
written a fentence but the eflay which treats of this de. 
licate and important fubje£t, he would have been en- 
titled to a place in the very firft rank of ufefnl meta- 
phyficians ; for, previous to the appearance of his works, 
we had nothing written dire6Hy on po*iver but contra- 
di:^tory and umntcliigiblc jargon. We recommend the 
fcrious perufal ofthiscfTay, the firft in his fecond vo- ' 
lume, to fuch of our readers as fancy that they diftinft- 
ly conceive the powers of chemical agents, and that in* « 
telltgeacc aiid Yulition> may refult from any niechanical; 

organizatioa^ • 
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